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COMPARATIVE  ANTHROPOMETRY  OF  THE  FOOT 


1.  INTRODUCTION 

A  significant  development  during  the  long  period  of  early  human  evolution  was  man's 
achievement  of  upright  posture.  This  not  only  freed  the  hands  for  activities  other  than 
locomotion,  but  also  gave  the  human  being  the  added  advantage  of  increased  height  so  that 
he  could  see  farther.  However,  this  development  also  was  the  source  of  an  additional 
problem:  with  upright  posture,  all  of  the  body  weight  was  concentrated  on  the  two  feet, 
and  thus  began  man's  long  history  of  foot  troubles, 

Aside  from  cuts  and  bruises,  or  more  serious  accidents  involving  fractures,  the  primitive 
human  foot  is  relatively  free  from  what  we  usually  think  of  as  foot  problems,  in  most  warm 
climates,  the  foot  is  unencumbered  with  heavy  or  restricting  footwear;  the  soles  of  the  feet 
become  toughened  and  calloused.  In  colder  climates,  the  feet  are  covered  and  protected  with 
boots  of  some  kind,  usually  made  from  animal  skins. 

Man's  foot  problems  became  intensified  with  the  advances  of  "civilization,"  which  included 
the  development  of  footwear.  In  many  cases,  the  footwear  restrained  the  feet  and  gave  rise 
to  all  kinds  of  difficulties,  usually  as  a  result  of  poor  design  and  improper  fit.  The  whims 
of  fashion  also  played  a  large  part  in  the  development  of  foot  problems,  culminating  in  the 
old  Chinese  custom  of  binding  and  deforming  women's  feet  to  the  point  where  they  were 
reduced  to  mere  stumps. 

While  the  feet  are  not  as  important  as  the  hands  in  *  'ms  of  human  activity  and  function, 
the  feet,  as  extremities  of  the  body,  require  protection  from  heat  to  some  extent,  but  particularly 
from  cold.  Insulated  footwear  represents  one  extreme  of  the  whole  range  of  footwear  required 
for  protection  of  the  feet. 

If  the  feet  are  to  be  enclosed  with  some  type  of  footwear,  it  is  obvious  that  information 
on  the  dimensions  and  ranges  of  variation  in  the  feet  are  required  for  the  effective  design 
and  sizing  of  footwear.  This  information  on  the  range  of  variation  in  the  sizes  and  dimensions 
of  the  feet  forms  an  important  part  of  the  basic  knowledge  of  the  human  body  represented 
by  anthropometric  data. 

In  spite  of  the  importance  of  the  human  foot  and  the  need  for  data  on  dimensions  of 
the  foot,  it  is  unfortunate  that  very  little  reliable  and  definitive  information  is  available  on 
the  feet  of  men  and  women  in  the  adult  civilian  population  of  the  United  States. 

Only  a  few  anthropometric  surveys  of  civilians  have  been  carried  out  in  the  United  States. 
A  survey  of  U.  S.  civilian  women  was  conducted  in  1939-1840  by  the  Bureau  of  Home 
Economics,  U.  S.  Department  of  Agriculture.  In  this  project,  59  body  measurements  were 
taken  on  almost  15,000  women,  primarily  for  application  in  pattern  and  garment  construction. 
However,  no  foot  measurements  were  taken  in  this  survey.  A  limited  number  of  body 
measurements  were  taken  during  a  national  Health  Examination  Survey  (HES)  of  U.  S.  civilian 
men  and  women,  carried  out  between  1959  and  1962  by  the  Public  Health  Service,  U.  S. 
Department  of  Health,  Education,  and  Welfare  (HEW).  In  this  survey,  covering  individuals 
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between  18  and  79  years  of  age,  3,091  men  and  3,581  women  were  measured.  Anthropometric 
data  were  obtained  for  18  body  measurements,  but  no  foot  measurements  were  taken.  A 
more  recent  Health  and  Nutrition  Examination  Survey  (HANES)  was  conducted  by  the  U.  S, 
Department  of  Health,  Education,  and  Welfare  between  1971  and  1974,  in  which  20,749  persons 
between  the  ages  of  one  and  74  years  were  examined.  Again,  however,  no  foot  measurements 
were  made. 

A  few  anthropometric  surveys  of  specialized  samples  of  the  U.  S.  adult  population  have 
been  carried  out,  but  even  in  some  of  these  studies,  foot  measurements  were  not  included. 
In  only  four  of  these  recent  studies  were  foot  measurements  taken.  Foot  measurements  were 
taken  in  an  anthropometric  study  of  130  Spanish-American  War  veterans,  carried  out  in  1959 
by  Damon  and  Stoudt.1  Damon  and  Stoudt  also  participated  in  the  initiation  of  a  normative 
aging  study  of  U.  S.  male  veterans,  being  conducted  by  the  Boston  Outpatient  Clinic  of  the 
Veterans  Administration  (VA).2  This  project  was  started  in  1972  and  is  continuing;  foot 
measurements  are  included  in  the  measurements  being  taken.  Another  anthropometric  survey 
of  U.  S.  civilian  men  was  carried  out  in  1961,  when  the  Federal  Aviation  Administration's 
Civil  Aeromedical  Institute  in  Oklahoma  City,  Oklahoma,  took  64  measurements  on  a  series 
of  680  air  traffic  control  trainees;  foot  measurements  were  included  (Snow  and  Snyder,  1965). 3 
The  only  recent  survey  of  U.  S.  civilian  women  also  was  carried  out  by  the  Civil  Aeromedical 
Institute  in  1971  (Snow,  Reynolds,  and  Allgood,  1975). 4  In  this  study,  72  body  measurements 
were  made  on  422  airline  stewardess  trainees;  foot  measurements  were  included. 

In  contrast  to  the  paucity  of  data  on  feet  in  the  civilian  population  of  the  United  States, 
a  great  deal  of  anthropometric  data  on  feet  is  available  for  the  military  population  of  U.  S. 
men  and  women.  Many  anthropometric  surveys  of  military  personnel  have  been  carried  out 
since  World  War  II,  and  most  of  these  surveys  have  included  at  least  some  foot  measurements. 
Because  of  the  limited  data  on  civilian  feet,  designers  and  human  engineers  rely  heavily  on 
the  milita  data. 

The  primary  purpose  of  this  report  is  to  present  anthropometric  data  on  the  feet  of  men 
and  women.  Most  of  the  data  have  been  drawn  from  the  military  population;  those  available 
on  the  civilian  population  are  presented  as  well. 


‘A.  Damon  and  H.  W.  Stoudt.  The  Functional  Anthropometry  of  Old  Men.  Human  Factors, 
Vol.  5,  No.  5,  485-491,  October  1963. 

2 A.  Damon,  C.  C.  Seltzer,  H.  W.  Stoudt,  and  B.  Bell.  Age  and  Physique  in  Healthy  White 
Veterans  at  Boston.  Journal  of  Gerontology,  Vol.  27,  No.  2,  202-208,  1972. 

3C.  C.  Snow  and  R.  G.  Snyder.  Anthropometry  of  Air  Traffic  Control  Trainees.  Report 
No.  AM  65-26,  Federal  Aviation  Agency,  Civil  Aeromedical  Research  Institute,  Oklahoma  City, 
Oklahoma,  September  1965.  (AD  689  810) 

4C.  C.  Snow,  H.  M.  Reynolds,  and  M.  A.  Allgood.  Anthropometry  of  Airline  Stewardesses. 
Report  No.  FAA— AM— 75— 2,  Federai  Aviation  Administration,  Civil  Aeromedical  Institute, 
Oklahoma  City,  Oklahoma,  March  1975. 
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2.  A  REVIEW  OF  SOME  LITERATURE  ON  THE  FOOT 


Information  and  data  on  the  feet  of  U.  S.  military  personnel  may  be  found  in  several 
early  studies  carried  out  between  1945  and  1955,  and  reported  in  technical  reports  published 
by  the  U.  S.  Army. 

An  interesting  project  was  initiated  in  1945  at  the  Armored  Medical  Research  Laboratory, 
Fort  Knox,  Kentucky,  to  investigate  the  feet  and  footwear  of  U.  S.  Army  troops.  The  project 
was  designated:  Project  T— 13,  Survey  of  Foot  Measurements  and  the  Proper  Fit  of  Army 
Shoes.  Several  brief  reports  were  published  on  the  results  of  this  research.  The  first  partial 
report  was  a  "Study  of  Factors  Bearing  on  the  Establishment  of  Size  Tariffs,  on  Size 
Designations,  and  on  Shoe  Fitting,"5  while  a  second  partial  report  was  a  "Study  of  Sweating 
of  the  Feet  of  Marching  Troops."6  The  fourth  partial  report  on  this  project  was  an  "Analysis 
of  Characteristics  of  Footgear  for  Army  Field  Use."1 

The  most  significant  report  on  this  project  was  the  third  partial  report  on  the  "Foot 
Dimensions  of  Soldiers,"  which  was  prepared  by  Arthur  Freedman,  a  Major  in  the  Medical 
Corps,  and  five  co-workers;  it  was  published  in  1946. 8  In  an  anthropometric  survey  of  the 
feet  of  U.  S.  Army  men,  carried  out  in  1945  at  Fort  Knox,  a  total  of  6,278  white  subjects 
and  1,281  black  subjects  were  examined.  The  white  subjects  were  either  in  basic  training 
or  were  members  of  the  enlisted  cadre  at  the  Armored  Replacement  Training  Center  at  Fort 
Knox.  For  the  most  part,  those  in  basic  training  were  in  their  third  month  of  Army  service. 
The  black  subjects  were  Army  Air  Corps  personnel,  principally  ground  enlisted  men  from 
Godman  Field,  adjacent  to  Fort  Knox,  who  had  been  in  the  service  from  one  to  four  years. 
All  of  these  subjects  were  not  included  in  the  final  study.  Analyses  were  made  on  the  data 
for  5,575  white  and  1,200  black  subjects.  The  subjects  not  a  part  of  the  final  study  were 
xcluded  because  of  practice  runs,  photographic  failures,  or  clinical  findings  of  gross  physical 
effects  in  the  feet.  Together  with  weight  and  stature,  27  foot  measurements  were  taken:  foot 
length,  bail  length  (instep  length),  5th  toe  length,  outside  ball  length,  outside  ball  length 
(diagonal),  toe  length,  breadth  of  three  forward  toes,  toe  height,  height  of  great  toe  tip,  anterior 

5  A.  Freedman,  C.  M.  Kirkpatrick,  and  E.  C.  Huntington.  Study  of  Factors  Bearing  on  the 
Establishment  of  Size  Tariffs,  on  Size  Designations,  and  on  Shoe  Fitting.  First  Partial  Report, 
Project  No.  T— 13,  Armored  Medical  Research  Laboratory,  Fort  Knox,  Kentucky,  December 

1945.  (AD  658  562) 

6 A.  Freedman  and  C.  M.  Kirkpatrick.  Study  of  Sweating  of  the  Feet  of  Marching  Troops. 
Second  Partial  Report,  Projer  ,-Jo.  T-13,  Armored  Medical  Research  Laboratory,  Fort  Knox, 
Kentucky,  December  1945.  (AD  658  563) 

7A.  Freedman.  Analysis  of  Characteristics  of  Footgear  for  Army  Field  Use.  Fourth  Partial 
Report,  Project  No.  T— 13,  Armored  Medical  Research  Laboratory,  Fort  Knox,  Kentucky,  March 

1946.  (AD  658  556) 

8 A.  Freedman,  E.  C.  Huntington,  G.  C.  Davis,  R.  B.  Magee,  V.  M.  Milstead,  and  C.  M. 
Kirkpatrick.  Foot  Dimensions  of  Soldiers.  Third  Partial  Report,  Project  No.  T— 13,  Armored 
Medical  Research  Laboratory,  Fort  Knox,  Kentucky,  March  1946.  (AD  658  682) 
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curvature  and  orientation  of  toes,  foot  breadth  (diagonal),  foot  breadth  (horizontal),  foot  flare, 
ball  girth  (ball  of  foot  circumference),  ball  height,  outside  ball  height,  angular  orientation  of 
metatarsal  heads,  lateral  foot  contour,  plantar  arch  height,  dorsal  arch  height,  breadth  of  instep, 
instep  girth  (instep  circumference),  heel  breadth,  posterior  heel  contour,  diagonal  ankle  girth 
(heel-ankle  circumference),  ankle  length,  and  lower  leg  girth.  Most  of  the  length  and  breadth 
measurements  of  the  feet  were  obtained  from  photographic  plates  of  the  soles  of  the  feet, 
enlarged  to  8  x  10  inch  size.  Additional  foot  measurements  were  made  with  tapes,  calipers, 
and  various  specialized  templates.  Analyses  of  these  foot  data  have  been  used  extensively 
for  many  years  in  the  development  and  sizing  of  military  footwear.  The  Fort  Knox  study 
was  a  unique  effort;  such  an  intensive  foot  survey  has  never  been  repeated. 

A  large-scale  anthropometric  survey  of  U.  S.  Army  men  and  women  was  carried  out  by 
the  Quartermaster  Corps  in  1946.  This  major  undertaking  was  planned  and  directed  by  Dr. 
Francis  E.  Randall,  a  physical  anthropologist,  who  subsequently  published  several  technical 
reports  on  the  results  of  the  survey.  Unfortunately,  Randall  lost  his  life  in  the  crash  of  an 
airliner  on  1  November  1949.  However,  prior  to  his  untimely  death,  Randall  had  carried  out 
an  analysis  of  the  data  on  feet  collected  during  the  1945  Fort  Knox  survey;  the  results  of 
this  research  were  published  in  1951. 9 


Randall  felt  that  the  data  presented  in  the  original  Fort  Knox  report  could  not  be  readily 
applied  in  the  design  and  sizing  of  lasts  and  shoes  for  the  U.  S.  Army.  Thus,  in  order  to 
provide  greater  detail  and  more  directly  applicable  information  on  feet,  intensive  analyses  of 
the  original  Fort  Knox  data  were  carried  out. 


It  was  Randall's  conviction  that  the  practice  of  sizing  and  fitting  shoes  on  the  basis  of 
foot  length  and  horizontal  foot  breadth  was  not  the  best  method  available  from  a  statistical 
point  of  view.  A  better  method  would  be  the  use  of  ball  length  (instep  length)  and  ball 
girth  (ball  of  foot  circumference),  since  these  dimensions  most  accurately  control  the  fit  of 
shoes  due  to  a  closer  interrelationship  with  other  critical  dimensions  of  the  foot.  In  the  report, 
reference  data  were  provided  in  tht  form  of  tables  and  a  nomograph  for  the  application  of 
these  relationships  in  the  design  and  sizing  of  lasts  and  shoes. 


The  general  conclusion  reached  in  this  study  was  that  dimensions  of  the  foot  which  are 
closely  related  to  the  two  basic  dimensions  of  ball  length  and  ball  girth  are  easily  accommodated, 
while  those  which  are  poorly  related  cannot  be  accommodated  by  adjustment  and,  therefore, 
must  be  provided  for  in  the  design  of  t  ie  shoe.  Dimensions  which  probably  are  critical  in 
the  proper  fit  of  shoes  and  which  show  low  correlations  with  ball  length  and  ball  girth,  namely 
the  dorsal  and  plantar  arch  heights,  foot  flare,  and  the  angular  orientation  of  the  heads  of 
the  metatarsals,  may  be  expected  to  occur  with  almost  as  much  variation  for  any  one  size 
as  they  occur  in  all  feet.  Thus,  in  order  to  provide  shoes  which  will  fit  properly,  it  will 
be  necessary  to  design  them  in  such  a  manner  as  to  provide  for  a  considerable  amount  of 
independent  variation  in  most  of  the  foot  dimensions  studied.  The  results  of  this  analysis 
provide  a  scientific  basis  for  the  re-analysis  of  lasting  practices. 


9F.  E.  Randall,  E.  H.  Munro,  and  R.  M.  White.  Anthropometry  of  the  Foot.  Report  No. 
172,  U.  S.  Army  Quartermaster  Climatic  Research  Laboratory,  Lawrence,  Massachusetts, 
january  1951.  (AD  103  423) 
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A  second  interesting  study  of  the  Fort  Knox  foot  data  consisted  of  a  factor  analysis 
of  the  foot  measurements.  This  was  carried  out  by  Professor  L.  L.  Thurstone,  who  was  a 
pioneer  in  the  development  of  factor  analysis  techniques.  The  investigation  of  the  Army  foot 
data  was  carried  out  at  the  Psychometric  Laboratory  of  the  University  of  North  Carolina,  and 
was  published  in  1955. 10 

The  report  gives  the  results  of  a  methodological  study  carried  out  for  the  purpose  of 
investigating  the  nature  of  some  of  the  critical  factors  which  determine  the  size  of  feet  in 
Army  personnel.  Twenty-nine  measures  taken  from  the  anthropometric  data  collected  in  the 
Fort  Knox  foot  survey  were  factor  analyzed.  The  factor  analysis  was  based  on  a  series  of 
2,640  18-year-old  soldiers  in  order  to  eliminate  the  possible  variation  of  age  as  a  factor. 

Ten  factors  were  extracted  accounting  for  the  intercorrelations  between  these  29  measures 
with  relatively  small  residuals.  The  absolute  size  of  the  residual  correlations  after  the  extraction 
of  the  tenth  factor  was  less  than  or  equal  to  0.06.  Eight  of  the  ten  rotated  factors  were 
interpreted.  These  factors  appeared  to  be:  bone  length,  foot  flare,  ball  breadth,  arch  height, 
angular  orientation  of  the  metatarsal  heads,  toe  size,  lower  leg  size,  and  weight.  This 
interpretation  for  each  factor  describes  the  nature  of  the  underlying  parameter  responsible  for 
the  concomitant  variation  of  the  measures  with  large  projections  on  the  factor.  Two  remaining 
factors  were  not  interpreted  as  there  seemed  to  be  no  underlying  common  thread  which  would 
seem  to  link  the  measures. 

The  amount  of  the  total  variance  for  each  measure  accounted  for  by  the  ten  factors  varied 
from  about  100  percent  down  to  11  percent.  This  indicates  that  at  least  one  measurement 
(100  percent)  shares  all  of  its  variance  with  one  or  more  of  the  remaining  28  measures,  and, 
consequently,  could  be  relatively  unimportant  in  the  determination  of  shoe  lasts.  On  th”  other 
hand,  measures  which  share  only  10  to  15  percent  of  their  variance  with  other  measures  would 
have  to  be  considered  specifically  in  the  proper  fitting  of  shoes. 

In  addition  to  the  technical  reports  on  feet  and  foot  data  reviewed  above,  several  general 
references  also  may  be  cited  here. 

Detailed  comparisons  of  anthropometric  data  on  feet  may  be  found  in  the  encyclopedic 
two-volume  "Collation  of  Anthropometry"  by  Garrett  and  Kennedy  (1971). 11 


l0T.  E.  Jeffery  and  L.  L.  Thurstone.  A  Factorial  Analysis  of  Foot  Measurements.  (Contract 
Report,  University  of  North  Carolina,  Chapel  Hill,  N.  C.)  Technical  Report  EP-10,  U.  S. 
Army  Quartermaster  Research  and  Development  Center,  Natick,  Massachusetts,  July  1955.  (AD 
66  971) 

MJ.  W.  Garrett  and  K.  W.  Kennedy.  A  Collation  of  Anthropometry.  Technical  Report 
AMRL-TR-68-1  (2  volumes).  Aerospace  Medical  Research  Laboratory,  Wriglu-Patterson  Air 
Force  Base,  Ohio,  March  1971.  (AD  723  629  and  AD  723  630) 
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A  significant  and  important  source  of  anthropometric  data  is  represented  by  the  AMRL 
Data  Bank,  which  is  a  comprehensive  collection  of  body  size  information  assembled  and 
maintained  by  personnel  of  the  Aerospace  Medical  Research  Laboratory  at  Wright-Patterson 
Air  Force  Base,  Ohio.  This  facility  incorporates  at  a  single  center  the  raw  data  from  most 
large-scale  anthropometric  surveys  of  U.  S.  military  and  civilian  populations  and  also  of  many 
foreign  military  populations.  The  material,  which  includes  data  on  foot  measurements,  has 
been  edited  and  standardized  to  make  it  reliable  and  readily  available  for  recall  and  analysis 
as  needed  for  specific  research  and  applications.  A  number  of  associated  computer  programs 
have  been  devised  to  aid  users  of  this  resource  in  extracting  and  utilizing  the  data  for  particular 
tasks.  The  contents  of  the  AMRL  Data  Bank  have  not  been  published  as  such.  However, 
a  technical  report  has  been  published  by  Churchill  et  al.  ( 1 977) 1 2  which  describes  in  detail 
four  of  the  U.  S.  Air  Force  anthropometric  series  included  in  the  data  bank.  Also  included 
in  this  report  are  descriptions  of  the  tape  formats,  definitions  of  the  measurement  variables, 
and  a  printout  of  an  editing  program. 

What  is  probably  the  single  most  useful  publication  of  comparative  anthropometric  data 
is  the  “Anthropometric  Source  Book"  published  in  1978  by  the  National  Aeronautics  and 
Space  Administration.13  The  Source  Book  comprises  three  volumes: 

Volume  I:  Anthropometry  for  Designers  is  a  presentation  in  nine  chapters  of  the 
fundamentals  of  anthropometry  and  anthropometric  data,  as  well  as  applications  in 
the  design  and  sizing  of  clothing,  equipment,  and  workspaces. 

Volume  II:  A  Handbook  of  Anthropometric  Data  contains  summaries  of 
anthropometric  data  from  surveys  of  61  military  and  civilian  populations  of  both 
sexes  from  the  United  States,  Europe,  and  Asia.  Some  295  measured  variables  are 
defined  and  illustrated;  these  include  measurements  of  the  feet.  For  each  variable 
there  is  a  list  of  surveys  in  which  it  was  measured  and  summary  statistics  and  selected 
percentile  values  for  each  population  cited.  This  volume  is  primarily  a  handbook 
of  tabulated  dimensional  anthropometric  data  and  is  probably  the  most  comprehensive 
source  of  summarized  body  size  information  currently  in  existence. 

Volume  III:  Annotated  Bibliography  of  Anthropometry  lists  236  annotated 
references  relating  to  the  field  of  anthropometry  and  the  applications  of 
anthropometric  data  in  both  clothing  and  ergonomics. 


I2E.  Churchill,  P.  Kikta,  and  T.  Churchill.  The  AMRL  Data  Bank  Library:  Volumes  l-V. 
Technical  Report  AMRL— TR-77-1,  Aerospace  Medical  Research  Laboratory,  Wright-Patterson 
Air  Force  Base,  Ohio,  October  1977.  (AD  A047  314) 

1  'Anthropometric  Source  Book.  (Edited  by  Staff  of  Anthropology  Research  Project,  Webb 
Associates,  Yellow  Springs,  Ohio.)  NASA  Reference  Publication  1024  (3  volumes),  National 
Aeronautics  and  Space  Administration,  Scientific  and  Technical  Information  Office,  Washington, 
D.C.,  July  1978. 
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Taken  together,  the  three  volumes  of  the  NASA  "Anthropometric  Source  Book,"  compiled 
and  edited  by  Edmund  Churchill,  John  T.  McConville,  and  their  associates  of  the  Anthropology 
Research  Project  in  Yellow  Springs,  Ohio,  is  a  truly  impressive  publication,  representing  a 
valuable  source  of  information  on  comparative  anthropometric  data. 

Another  recent  and  useful  source  of  anthropometric  data  on  the  U.  S.  military  population 
is  the  Department  of  Defense  Military  Handbook  on  the  "Anthropometry  of  U.  S.  Military 
Personnel  (Metric)."14  In  this  official  publication,  statistical  and  selected  percentile  values 
are  presented  in  centimeters  for  192  body  measurements,  including  foot  measurements.  These 
measurements  are  defined  and  illustrated.  The  data  have  been  compiled  and  collated  from 
anthropometric  surveys  and  studies  on  both  men  and  women,  carried  out  between  1946  and 
1977  in  the  U.  S.  Army,  Marine  Corps,  Navy,  and  Air  Force. 


1 4  Anthropometry  of  U.  S.  Military  Personnel  (Metric).  Military  Handbook  DOD-HDBK-743 
(Metric),  U.  S.  Government  Printing  Office,  Washington,  D.C.,  3  October  1980. 
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3.  COMPARATIVE  ANTHROPOMETRIC  DATA  ON  THE  FOOT 
a.  Sources  of  Anthropometric  Data. 

Comparative  anthropometric  data  on  the  foot  presented  and  discussed  in  this  report  have 
been  drawn  from  26  anthropometric  surveys  and  studies  carried  out  between  1942  and  1977. 
These  comprise  19  series  of  men's  feet  and  seven  series  of  women's  feet,  representing 
measurements  on  over  81,000  individuals. 


Seven  of  the  men's  series  are  from  the  U.  S.  Army:  the  study  of  U.  S.  Army  men's 
feet  measured  in  1946;  U.  S.  Army  men  measured  in  1946  and  1966;  U.  S.  Army  basic  trainees 
measured  in  1966  and  1977;  and  U.  S.  Army  aviators  measured  in  1959  and  1970.  U.  S. 
Marine  Corps  men  measured  in  1966  are  included,,  as  well  as  U.  S.  Navy  aviators  measured 
in  1964  and  U.  S.  Navy  recruits  measured  in  1966.  Six  series  on  men's  feet  are  from  the 
U.  S.  Air  Force:  U.  S.  Army  Air  Forces  cadets  and  gunners  measured  in  1942;  U.  S.  Air 
Force  flying  personnel  measured  in  1950  and  1967;  and  U.  S.  Air  Force  basic  trainees  measured 
in  1952  and  1965.  Three  additional  series  on  men's  feet  ''onsist  of  Spanish-American  War 
veterans  measured  in  1959,  Veterans  Administration  veterans  measured  in  1970,  and  air  traffic 
control  trainees  measured  in  1961. 


Among  the  seven  series  on  women's  feet  are:  U.  S.  Army  women  measured  in  1946 
and  1977;  Women's  Army  Service  pilots  (WASP)  and  l).  S.  Army  Air  Forces  (USAAF)  flying 
nurses  measured  in  1942;  U.  S.  Air  Force  WAF  trainees  measured  in  1952;  and  U.  S.  Air 
Force  women  measured  in  1968.  In  addition,  a  series  of  airline  stewardess  trainees,  measured 
in  1971,  has  been  included. 

These  sources  of  anthropometric  data  are  summarized  in  Table  1.  The  number  of 
individuals  measured  in  each  series  and  the  mean  age  of  the  series  also  are  indicated.  References 
for  these  series  in  the  form  of  published  reports  may  be  found  in  Section  13.  BIBLIOGRAPHY. 
However,  a  technical  report  has  not  been  published  on  U.  S.  Navy  recruits  (1966). 

The  available  anthropometric  data  on  feet  thus  include  data  on  5J.  S.  Army,  U.  S.  Marine 
Corps,  U.  S.  Navy,  and  U.  S.  Air  Force  personnel.  Military  ground  troops  are  represented 
by  U.  S.  Army  and  U.  S.  Marine  Corps  personnel,  while  military  aviators  consist  of  personnel 
of  the  Army,  Navy,  and  Air  Force.  Army  and  Air  Force  basic  trainees,  as  well  as  Navy  recruits, 
represent  young  men  just  beginning  their  military  service.  The  data  on  women's  feet  are  from 
the  U.  S.  Army  and  U.  S.  Air  Force. 

In  addition  to  representing  all  of  the  U.  S.  Armed  Forces,  the  available  anthropometric 
data  on  the  feet  also  cover  a  time  span  of  some  35  years,  from  the  early  surveys  of  1942-1946 
up  to  the  later  surveys  of  1966-1977.  It  may  be  noted  that  the  dimensions  of  the  foot 
do  not  appear  to  have  changed  appreciably  over  a  period  of  years  among  the  military  personnel 
cited  here. 


b.  Anthropometric  Measurements  of  the  Foot. 

Anthropometric  data  on  the  foot  are  presented  for  14  measurements:  Foot  Length,  Instep 
Length,  Foot  Breadth,  Heel  Breadth,  Bimalleolar  Breadth,  Ball  of  Foot  Circumference,  Instep 


f  ' 

preceding 
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Table  1.  Anthropometric  Series  on  Feet 


Men's  Series 

Ft.  Knox  Foot  Study  (1946) 

US  Army  Men  (1946) 

US  Army  Men  (1966) 

US  Army  Basic  Trainees  (1966) 

US  Army  Basic  Trainees  (1977) 

US  Army  Aviators  (1959) 

US  Army  Aviators  (1970) 

US  Marine  Corps  (1966) 

US  Navy  Aviators  (1964) 

US  Navy  Recruits  (1966) 

USAAF  Cadets  (1942) 

USAAF  Gunners  (1942) 

USAF  Flying  Personnel  (1950) 

USAF  Basic  Trainees  (1952) 

USAF  Basic  Trainees  (1965) 

USAF  Flying  Personnel  (1967) 
Spanish-American  War  Veterans  (1959) 
Air  Traffic  Control  Trainees  (1961) 
Veterans  Administration  Veterans  (1970) 

Women's  Series 

US  Army  Women  (1946) 

US  Army  Women  (1977) 

WASP  Pilots  (1942) 

USAAF  Flying  Nurses  (1942) 

USAF  WAF  Basic  Trainees  (1952) 

USAF  Women  (1968) 

Airline  Stewardess  Trainees  (1971) 


Number  of 

Mean  Age 

Bibliography 

Individuals 

(years) 

Identification 

5,575 

22.8 

US1 

24,372 

24.3 

US2,  US3 

6,682 

22.2 

US3,  US4 

2,639 

20.2 

US3,  US4 

287 

19.7 

US5 

500 

30.2 

US6 

1,482 

26.2 

US7 

2,008 

20.9 

US8 

1,549 

29.6 

US9 

4,095 

19.9 

none 

2,959 

# 

US10 

583 

* 

US10 

4,000 

27.9 

US11 

3,328 

18.9 

US12 

2,527 

19.3 

US13 

2,420 

30.0 

US14 

130 

81.6 

US15 

678 

27.9 

US16 

2,109 

42.9 

US17 

8,113 

27.3 

US18,  US3 

1,330 

23.1 

US19,  US3 

437 

* 

US10 

142 

* 

US10 

851 

19.8 

US20 

1,905 

23.4 

US21 

423 

22.1 

US22 

Mean  Age  is  not  available. 


Circumference,  Heel-Ankle  Circumference,  Lateral  Malleolus  Height,  Medial  Malleolus  Height, 
Ankle  Height,  Ankle  Circumference,  Calf  Height,  and  Calf  Circumference.  These  14  foot 
measurements  are  illustrated  in  the  Visual  Index  (page  29);  definitions  of  the  foot  measurements 
may  be  found  in  the  list  of  definitions  (page  30). 

Foot  Length,  measured  from  the  back  of  the  heel  to  the  tip  of  the  longest  toe,  represents 
the  basic  overall  length  of  the  foot.  This  is  sometimes  referred  to  as  stick  length.  (It  may 
be  noted  that  the  second  toe  is  longer  than  the  great  toe  in  about  seven  percent  of  U.  S. 
Army  men.)  Instep  Length  (or  Ball  Length)  is  the  distance  from  the  back  of  the  heel  to 
the  center  of  the  inner  "ball"  of  the  foot  (or  the  first  metatarsal— phalangeal  joint).  This 
is  an  important  dimension  of  the  foot  in  the  fitting  of  shoes,  since  it  represents  the  location 
of  the  "break"  in  the  shoes  when  walking.  The  difference  between  Foot  Length  and  Instep 
Length  indicates  the  length  of  the  toes;  this  also  is  an  important  area  in  shoe  fitting  in  that 
adequate  space  must  be  allowed  within  the  shoe  for  the  length  of  the  toes.  Foot  Breadth 
is  the  maximum  breadth  of  the  foot;  it  is  usually  measured  at  right  angles  to  the  long  axis 
of  the  foot,  but  it  also  may  be  measured  on  the  diagonal  between  the  1st  and  5th 
metatarsal-phalangeal  joints.  Heel  Breadth,  measured  behind  the  projections  of  the  "ankle 
bones"  (the  laterial  and  medial  malleoli),  is  also  an  important  dimension  for  lasts  and  shoes 
since  the  shoe  should  "grip"  the  heel  when  properly  fitted  in  order  to  avoid  the  heel  of  the 
foot  slipping  out  of  the  shoe.  Bali  of  Foot  Circumference  is  the  girth  of  the  foot,  measured 
over  the  medial  and  lateral  "balls"  of  the  foot  (metatarsal-phalangeal  joints).  This  is  an 
important  girth  measurement  as  it  reflects  net  only  the  breadth  of  the  foot  but  also  its  volume. 
Instep  Circumference  is  the  girth  of  the  foot  in  the  instep  area.  Heel-Ankle  Circumference 
is  the  girth  of  the  foot,  measured  diagonally  under  the  tip  of  the  heel  and  over  the  instep 
at  the  junction  of  the  foot  and  the  leg.  This  is  the  greatest  dimension  of  the  foot  which 
must  be  accommodated  when  donning  and  doffing  boots  without  laces  or  zippers,  such  as 
rubber  boots  or  the  so-called  Wellington  boots.  The  Lateral  and  Medial  Malleolar  Heights  are 
the  vertical  distances  from  the  floor  to  the  outer  and  inner  "ankle  bones"  (or  the  lateral  and 
medial  malleoli).  Ankle  Circumference  is  the  minimum  girth  of  the  lower  leg,  while  Ankle 
Height  is  the  vertical  distance  from  the  floor  to  the  level  of  the  ankle.  Calf  Circumference, 
the  maximum  girth  of  the  lower  leg,  and  Calf  Height,  the  vertical  distance  from  the  floor 
to  the  leval  of  the  calf,  are  included  with  the  foot  measurements  because  of  their  importance 
in  determining  the  opening  and  the  height  of  various  types  of  boots. 
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5.  DEFINITIONS  OF  FOOT  MEASUREMENTS 

1  Foot  Length  -  the  length  of  the  foot  from  the  heel  to  the  tip  of  the  longest  toe. 

2  Instep  Length  -  the  distance  from  the  heel  to  the  center  of  the  inner  "ball"  of  the 
foot  (first  metatarsal-phalangeal  joint). 

3  Foot  Breadth  —  the  maximum  breadth  of  the  foot,  measured  at  right  angles  to  its  long 
axis. 

4  Heel  Breadth  —  the  maximum  breadth  of  the  heel,  measured  behind  the  projections  of 
the  ''ankle  bones"  (lateral  and  media!  malleoli). 

5  Bimalleolar  Breadth  —  the  breadth  between  the  projections  of  the  "ankle  bones"  (lateral 
and  medial  malleoli). 

6  Ball  of  Foot  Circumference  -  the  circumference  of  the  foot,  measured  with  the  tape 
passing  over  the  medial  and  lateral  "balls"  of  the  foot  (metatarsal-phalangeal  joints). 

7  Instep  Circumference  —  the  vertical  girth  of  the  foot  at  the  instep,  measured  with  the 
tape  passing  under  the  foot  and  over  the  junction  of  the  foot  and  the  leg. 

8  Heel-Ankle  Circumference  -  the  diagonal  girth  of  the  foot,  measured  with  the  tape 
passing  under  the  tip  of  the  heel  and  over  the  instep  at  the  junction  of  the  foot  and 
the  leg. 

9  Lateral  Malleolus  Height  -  the  vertical  distance  from  the  floor  to  the  midpoint  of  the 
outer  "ankle  bone"  (lateral  malleolus). 

10  Medial  Malleolus  Height  —  the  vertical  distance  from  the  floor  to  the  midpoint  of  the 
inner  "ankle  bone"  (medial  malleolus). 

11  Ankle  Height  -  the  vertical  distance  from  the  floor  to  the  level  of  the  minimum 
circumference  of  the  lower  leg. 

12  Ankle  Circumference  -  the  minimum  circumference  of  the  lower  leg,  measured  above 
the  "ankle  bones"  (lateral  and  media!  malleoli). 

13  Calf  Height  -  the  vertical  distance  from  the  floor  to  the  level  of  the  maximum 
circumference  of  the  lower  leg. 

14  Calf  Circumference  -  the  maximum  circumference  of  the  lower  leg. 
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6.  STATISTICS 


Comparative  anthropometric  data  on  the  feet  may  be  collated  and  analyzed  in  order  to 
indicate  ranges  of  variation  in  the  sizes  and  dimensions  of  the  foot.  However,  the  reduction 
and  processing  of  any  anthropometric  data,  whether  on  the  feet  or  on  any  other  parts  of 
the  human  body,  involves  the  use  of  statistical  procedures.  Large  amounts  of  data  on  large 
numbers  of  individuals  are  collected  during  anthropometric  surveys  of  U.  S.  military  personnel. 
Some  statistics  are  necessary,  therefore,  in  order  to  reduce  these  data  into  some  logical  and 
coherrent  form  for  presentation  and  application  in  design  and  sizing. 

The  statistical  measures  used  in  this  report  in  the  presentation  of  anthropometric  data 
on  the  feet  may  be  summarized  as  follows. 

a.  The  number  of  individuals.  The  number  of  individuals  measured  in  each  of  the  series 
of  military  personnel  is  indicated  in  the  tables  by  "N."  The  series  included  here  usually  represent 
from  several  hundred  to  several  thousand  individuals. 

b.  The  mean.  The  mean  as  used  here  is  the  arithmetic  mean  for  a  foot  dimension. 
This  is  the  most  widely  used  form  of  the  "average"  value. 

c.  The  standard  deviation.  The  standard  deviation,  indicated  in  the  tables  by  "S.D.," 
is  a  statistical  measure  of  variability.  By  definition,  the  standard  deviation  is  the  square  root 
of  the  average  of  the  squared  deviations  from  the  mean  value.  If  most  of  the  data  tend  to 
fall  close  to  their  mean  value,  the  standard  deviation  will  be  small,  while  if  many  of  the  data 
are  either  much  smaller  or  much  larger  than  the  mean,  the  standard  deviation  wiil  be  large. 
The  mean  of  the  foot  dimension  minus  one  standard  deviation  and  plus  one  standard  deviation 
usually  will  indicate  a  range  for  that  dimension  which  will  include  about  two-thirds  of  the 
data  for  that  dimension.  About  95  percent  of  the  data  will  have  values  ranging  from 
approximately  two  standard  deviations  below  the  mean  to  two  standard  deviations  above  it. 
Practically  all  of  the  data  will  fall  within  the  range  from  three  standard  deviations  below  the 
mean  to  three  standard  deviations  above  the  mean. 

d.  The  standard  errors  of  the  mean  and  the  standard  deviation.  The  standard  error 
of  the  mean,  shown  as  "SE(M),"  and  the  standard  error  of  the  standard  deviation,  shown 
as  "SE(SD)M  in  the  tables,  represent  estimates  of  the  magnitude  of  the  sampling  error.  The 
standard  error  of  the  mean  is  computed  by  dividing  the  standard  deviation  by  the  square  root 
of  the  sample  size.  The  standard  error  of  the  standard  deviation  is  obtained  by  dividing  the 
standard  deviation  by  the  square  root  of  twice  the  sample  size.  The  standard  errors  for  large 
samples  of  individuals  will  be  small,  while  those  for  small  samples  will  be  relatively  large. 

e.  The  coefficient  of  variation.  The  coefficient  of  variation,  indicated  in  the  tables 
by  "V{%),"  is  a  restatment  of  the  standard  deviation  in  which  the  standard  deviation  is  expressed 
as  a  percentage  of  the  mean  value.  The  coefficient  of  variation  is  a  convenient  measure  for 
assessing  the  comparability  of  anthropometric  data. 

f.  The  range.  The  range  in  the  tables  of  data  is  indicated  by  a  minimum  value  {the 
smallest  measurement),  a  maximum  value  (the  largest  measurement),  and  the  total  range,  or 
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the  minimum  value  subtracted  from  the  maximum  value.  The  minumum  and  maximum  values 
are  the  extreme  values  for  that  foot  dimension,  usually  representing  only  two 
individuals  -  those  with  the  smallest  and  the  largest  foot  measurements. 

g.  The  stature  ratio.  The  stature  ratio  shown  in  the  tables  represents  the  foot  dimension 
as  related  to  stature.  It  is  obtained  by  dividing  the  mean  value  for  that  dimension  by  the 
mean  value  of  stature  for  that  series.  For  example,  a  stature  ratio  of  0.153  for  the  foot 
length  of  U.  S.  Army  Men  (1966),  as  shown  in  Table  2a,  indicates  that  mean  foot  length 
for  this  series  is  15.3  percent  of  the  mean  stature  for  that  series.  Similarly,  a  stature  ratio 
of  0.143  for  the  ball  of  foot  circumference  of  U.  S.  Army  Men  (1966),  as  shown  in  Table 
7a,  indicates  that  mean  ball  of  foot  circumference  for  this  series  is  14.3  percent  of  the  mean 
stature  for  that  series.  Stature  ratios  are  more  significant  for  larger  measurements  of  the  body; 
since  the  foot  measurements  are  relatively  small  in  terms  of  total  stature,  the  stature  ratios 
for  foot  measurements  are  rather  low. 

h.  Percentile  values.  The  selected  percentile  values  shown  in  the  tables  of  percentile 
values  are  the  1st,  2nd,  5th,  10th,  25th,  50th,  75th,  90th,  95th,  98th,  and  99th  percentiles. 
The  50th  percentile  is  equivalent  to  the  median  value,  indicating  that  half  of  the  data  faM 
below  and  half  of  the  data  are  above  this  value  for  a  foot  measurement.  The  range  in  the 
tables  of  percentile  values  is  merely  the  1st  percentile  value  subtracted  from  the  99th  percentile 
value,  thus  indicating  the  range  or  spread  for  98  percent  of  the  sample.  The  percentile  values 
for  a  foot  measurement  represent  r.  useful  presentation  of  the  range  of  variation  for  that 
dimension.  The  range  indicated  by  the  25th  to  the  75th  percentile  values  covers  the  middle 
50  percem  or  half  of  the  sample.  The  5th  percentile  value  for  a  foot  measurement  shows 
that  5  percent  of  the  individuals  in  that  sample  are  smaller  than  that  value,  while  the  95th 
percentile  value  indicates  that  5  percent  are  larger  than  that  value  for  that  foot  measurement. 
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7.  TABLES  OF  ANTHROPOMETRIC  DATA 

Available  anthropometric  data  on  the  foot  have  been  collated  and  are  presented  in  tabular 
form  in  this  section. 

Virtually  all  anthropometric  measurements  are  made  in  the  metric  system  of  millimeters 
and  centimeters.  In  the  first  set  of  14  tables  (Tables  2—15),  the  foot  data  are  presented 
in  metric  values  or  centimeters.  For  the  benefit  of  those  who  may  not  be  using  the  metric 
system,  the  foot  data  are  given  in  inches  in  the  second  set  of  14  tables  (Tables  16-29). 

The  anthropometric  data  on  feet  are  presented  in  a  unique  format  in  order  to  facilitate 
ready  and  convenient  reference.  The  data  for  each  foot  measurement  are  given  in  tables  on 
two  facing  pages.  In  Table  "a"  on  the  upper  page  are  shown  the  various  statistical  values, 
such  as  means,  standard  deviations,  and  ranges,  while  selected  percentile  values  are  given  in 
Table  "b"  on  the  lower  or  facing  page,  In  this  way,  all  of  the  available  data  for  any  foot 
dimension  may  be  found  on  the  two  facing  pages. 

In  each  table,  anthropometric  foot  data  for  the  men's  series  are  given  first,  followed  by 
the  data  for  the  women's  series.  In  the  statistical  tables,  the  data  are  arranged  in  order  of 
decreasing  mean  values,  starting  with  the  highest  mean  and  progressing  down  to  the  lowest 
mean  value.  In  the  tables  of  percentile  values,  the  data  are  arranged  in  decreasing  order  of 
the  50th  percentile  or  median  value,  starting  with  the  highest  value  and  progressing  down  to 
the  lowest  value.  Therefore,  the  order  or  sequence  of  the  series  in  the  tables  of  percentile 
values  is  not  necessarily  the  same  as  that  in  the  tables  of  statistical  values. 

Not  all  of  the  foot  measurements  were  taken  in  all  of  the  anthropometric  series  cited 
here.  Data  for  Foot  Length  and  Foot  Breadth  are  available  for  all  of  the  series,  while  data 
for  Instep  Length,  Ball  of  Foot  Circumference,  Ankle  Circumference,  and  Calf  Circumference 
are  available  for  most  of  the  series.  However,  the  rest  of  the  foot  measurements  were  taken 
in  only  a  few  of  the  anthropometric  series. 
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Table  2a.  "STATISTICAL  VALUES  FOR  FOOT  1SIIGTH  (continu 


26  Stewardess  Trainees  (1971)  21.5  21.8  22.2  22.5  23.1  23.8  2^.5  25.2  25.6  26. C  26.2  4.7 


13  US  Army  Women  (1946)  1883  17.73  0.02  0.90  0.01  5.08  14.8  20.7  5.9  .109 

1U  USAF  WAF  Trainees  (1952)  847  17.32  0.03  0.82  0.02  4.72  14.0  20.6  6.6  .106 
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10  US  Array  Vforaen  (W7)  27.7  28.0  28.5  29.0  29.8  30.7  31.7  32.7  33.3  34.0  34.6 


Table  10a.  STATISTICAL  VALUES  FCH  LAT3XAL  MALLEOLUS  HEIOHT 
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Table  12a.  : STATISTICAL  VALUES  FOR  A’iKLE  HEIGHT 
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13  USAF  Women  (1968)  1905  21.09  0.03  1.29  0.02  6.12  17.5  25.6  8.1  .130 

14  US  Army  Women  (1977)  1331  20.73  0.03  1.25  0.02  6.02  16.7  24.9  8.2  .127 

15  Stewardess  Trainees  (1971)  422  20.14  0.05  1.03  0.04  5.11  17.2  22.8  5.6  .121 
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13  Spanish-Araerican  Vets.  (1959)  HO  34.29  0.26  2.72  0.18  7.93 
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Table  15b.  PERCENTILE  VALUES  FOR  CALF  CIRCUMFERENCE  (continued) 
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12  US  Navy  Aviators  (1964)  9.46  9.57  9.73  9.38  10.15  10. 46  10.80  11.11  11.29  11.49  11.61  2.15 

13  US  Army  Men  (1946)  9.31  9.45  9.65  9.82  10.12  10.44  10.77  11.07  11.24  11.42  11.54  2.23 

14  US  Navy  Recruits  (1966)  9.32  9.44  9.62  9.79  10.08  10.43  10.77  11.09  11.29  11.53  11.69  2.37 

15  Air  Control  Trainees  (1961)  9.37  9.40  "-68  c.-'4  10.08  10.43  10.75  11.02  11.18  11.35  11.50  2.13 
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Table  18a.  STATISTICAL  VALUES  FOR  FOOT  BREADTH  (continued) 


USAF  'WAF  Trainees  (1952)  1.59  1.69  1.84  1.96  2.12  2.26  2.40  2.53  2.60  2.68  2.73  1.14 


Table  20a.  STATISTICAL  VALUES  PCR  BB'ALLEOLAR  BREADTH 


3  * 


3  3  3 


to 

o 


!*d 

■p 

o 


<u 


o 


8 


c  5 

is!  ol 


o 

o 

rH 


C>- 

-4 


to 

CA 

<\! 


C\f 
C V 


O 

IA 


SI  CA  CA  CA 


to 

eg 

• 

eg 


O' 

e- 


o 

to 

• 

eg 


rH 

o 

eg 


e- 

O 

• 

3 

• 

Si 

• 

rH 

• 

m 

<D 

£. 

o 

>1 

o' 

CO 

IA 

8 

LTV 

8 

ir\ 

8 

8 

C 

M 

c 

•H 

v_* 

w 

CO 

• 

O 

• 

O 

• 

O 

• 

O 

m 

• 

I  */N 

UA 

UA 

rH 

o> 

Q 

I  pH 

rH 

H 

rH 

3 

1 

. 

CO 

i  • 

I  o 

• 

o 

• 

O 

• 

o 

8  8  8 

o’  o  o 


3 


S 

£ 


m 


O' 


eg  eg 


$ 

« 

eg 


e- 

4 

eg 


1.'- 

eg  eg 

l a  -4 

eg  e3 


8 

-4 


V) 

0) 

t 

A 


i\ 


r*s 

UA 

rH 

/~\ 

o 

VO  <P*N 

o  c*- 

tf\ 

H  vO 

rH 

O 

0s 

'W' 

rH 

rH 

to 

v-/ 

CO 

0 

a> 

• 

CD  • 

Q) 

to 

C  JO 

c 

u 

*H  £ 

•H 

0) 

qj  Cl) 

Cu 

Oh 

H  * 

U 

bO 

fcO 

O  C 

to 

•H 

*H 

CO 

C. 

w  !>> 

CD 

r? 

qj  rH 

T3 

cn 

m 

qj 

Si 

S*  Si 

§ 

CO 

CO  CO 

£ 

S3 

S3)  S3 

H 

eg  <r\ 

■4 

Values  for  bikalleolar  3readth 


83 


16  US  Army  Women  (1946)  8108  8.62  0.01  0.45  0.00  5.24  7.28  10.35  3.07 


Table  24a.  STATISTICAL  VALUES  FOR  LATERAL  MALLEOLUS  HEIGHT 
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Table  25a.  STATISTICAL  VALUES  FOR  .MEDIAL  MALLEOLUS  HEIGHT 


Table  26a.  STATISTICAL  VALUES  FOR  ANKLE  HEIGHT 


HEIGHT 


Table  27a.  STATISTICAL  VALUES  FOR  ANKLE  CIRCUMFERENCE 


Table  27b.  PERCENTILE  VALUES  FOR  ANKLE  CIRCUMFERENCE 
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Table  29b.  PERCENTILE  VALUES  FOR  CALF  CIRCUMFERENCE  (continued) 
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8.  SUMMARY  OF  FOOT  DATA 

From  the  standpoint  of  comparisons,  the  anthropometric  data  on  feet  presented  in  the 
previous  tables  may  be  summarized  here.  The  basic  foot  measurements,  including  Foot  Length, 
Instep  Length,  Foot  Breadth,  Heel  Breadth,  Bali  of  Foot  Circumference,  Instep  Circumference, 
and  Heel— Ankle  Circumference,  will  be  discussed  in  terms  of  variation  in  foot  size  and 
proportions. 

a.  Foot  Length 

Foot  length  is  measured  as  the  overall  length  of  the  foot  from  the  heel  to  the  tip  of 
the  longest  toe.  Mean  values  for  foot  length  among  samples  of  U.  S.  men  range  from  26.01  cm 
(10.24  in.)  up  to  27.08  cm  (10.66  in.).  The  data  presented  here  show  that  minimum  foot 
length  is  21.0  cm  (8.27  in.)  and  maximum  foot  length  is  32.3  cm  (12.72  in.),  giving  an  overall 
range  of  11.3  cm  (4.45  in.)  for  the  foot  length  of  U.  S.  men.  As  shown  by  the  stature 
ratios,  the  mean  foot  lengths  of  U.  S.  men  are  about  15  percent  of  their  mean  statures.  The 
lowest  1st  percentile  value  for  men's  foot  length  is  23.3  cm  (9.17  in.),  while  the  highest  99th 
percentile  value  is  30.2  cm  (11.91  in.).  A  range  or  spread  of  6.9  cm  (2.74  in.)  would  include 
98  percent  of  the  foot  lengths  of  U.  S.  men. 

Mean  values  of  foot  length  for  U.  S.  women  all  are  lower  than  those  for  men,  ranging 
from  a  lew  mean  of  23.87  cm  (9.40  in.)  up  to  a  high  mean  of  24.32  cm  (9.60  in.).  Minimum 
foot  length  for  U.  S.  women  is  20.0  cm  (7.87  in.)  and  maximum  foot  length  is  29.8  cm 
(10.98  in.);  thus  the  overall  range  of  foot  length  for  U.  S.  women  is  9.8  cm  (3.11  in.).  The 
mean  foot  lengths  are  slightly  less  than  15  percent  of  their  mean  statures.  The  lowest  1st 
percentile  value  for  xhe  foot  length  of  U.  S.  women  is  21.4  cm  (8.42  in.)  and  the  highest 
99th  percentile  value  is  27.5  cm  (10.81  in.);  thus  a  range  of  6.1  cm  (2.39  in.)  would  include 
98  percent  of  women's  foot  lengths. 

b.  Instep  Length 

Mean  values  of  instep  length  among  samples  of  U.  S.  men  range  from  19.16  cm  (7.54  in.) 
up  to  19.79  cm  (7.79  in.).  Minimum  instep  length  is  14.0  cm  (5.51  in.)  and  maximum  instep 
length  is  24.5  cm  (9.65  in.),  giving  an  overall  range  of  10.5  cm  (4.14  in.)  for  men's  instep 
lengths.  The  mear  instep  lengths  of  U.  S.  men  are  about  eleven  percent  of  their  mean  statures. 
The  lowest  1st  percentile  value  for  men's  instep  length  is  16.0  .',m  (6.62  in.)  and  the  highest 
99th  percentile  value  is  22.6  cm  (8.85  in.);  thus  a  range  of  5.3  cm  (2.23  in.)  would  include 
98  percent  of  the  instep  lengths  of  U.  S.  men. 

Mean  values  of  instep  length  for  U.  S.  women  also  are  lower  than  those  for  men,  ranging 
from  17.32  cm  (6.82  in.)  up  to  17.85  cm  (7.03  in.).  Minimum  instep  length  is  14.0  cm 
(5.51  in.)  and  maximum  instep  length  is  21.5  cm  (8.46  in.),  giving  an  overall  range  of  7.5  cm 
(2.95  in.)  for  women's  instep  length.  The  mean  instep  lengths  of  U.  S.  women  also  are  about 
eleven  percent  of  their  mean  statures.  The  lowest  1st  percentile  value  for  women's  instep 
length  is  15.4  cm  (6.06  in.)  and  the  highest  99th  percentile  value  is  20.4  cm  (8.02  in.);  thus 
a  range  of  5.0  cm  (1.96  in.)  would  include  98  percent  of  the  instep  lengths  for  U.  S.  women. 
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Instep  length  is  a  measurement  which  represents  the  length  of  the  foot  less  the  length 
of  the  toes.  The  relative  proportion  of  instep  length  to  foot  length  may  be  expressed  by 
an  index  obtained  by  dividing  the  value  of  instep  length  by  the  value  of  foot  length.  This 
index  ranges  from  71.8  up  to  73.7,  indicating  that  in  terms  of  proportions  instep  length  is 
from  71,8  percent  to  73.7  percent  cf  foot  length.  This  index  also  indicates  that  the  length 
of  the  longest  toe  represents  from  28.2  to  26.3  percent  of  total  foot  length.  A  low  index 
indicates  longer  toes  relative  to  foot  length,  while  a  higher  index  indicates  shorter  toes  relative 
to  foot  length.  Most  instep  length  indices  are  between  72  and  74  percent  of  foot  length 
for  U.  S.  men  and  women.  There  appear  to  be  no  particular  differences  or  distinctions  between 
men's  and  women's  feet  on  the  basis  of  the  values  of  the  instep  length  index. 

c.  Foot  Breadth 

Foot  breadth  is  the  maximum  breadth  of  the  foot,  measured  at  right  angles  to  its  long 
axis.  Mean  values  of  foot  breadth  among  samples  of  U.  S.  men  range  from  9.65  cm  (3.80  in.) 
up  to  10.24  cm  (4.03  in.).  Minimum  foot  breadth  is  6.5  cm  (2.56  in.)  and  maximum  foot 
breadth  is  13.0  cm  (5.13  in.),  giving  an  overall  range  of  6.5  cm  (2.57  in.)  for  the  foot  breadths 
of  U.  S.  men.  The  mean  foot  breadths  of  U.  S.  men  are  between  5.5  and  6.0  percent  of 
their  mean  statures.  The  lowest  1st  percentile  value  for  men's  foot  breadth  is  8.3  cm  (3.27  in.), 
while  the  highest  99th  percentile  value  is  12.3  cm  (4.85  in.).  A  range  of  4.0  cm  (1.58  in.) 
would  include  98  percent  of  the  foot  breadths  of  U.  S.  men. 

Mean  values  of  foot  breadth  for  U.  S.  women  also  are  lower  than  those  for  men,  ranging 
from  8.81  cm  (3.47  in.)  up  to  9.20  cm  (3.60  in.).  Minimum  foot  breadth  is  7.0  cm  (2.76  in.) 
and  maximum  foot  breadth  is  11.1  cm  (4.37  in.),  giving  an  overall  range  of  4.1  cm  (1.61  in.) 
for  women's  foot  breadths.  The  mean  foot  breadths  of  U.  S.  women  are  about  5.5  percent 
of  their  mean  statures.  The  lowest  1st  percentile  value  for  the  foot  breadth  of  U.  S.  women 
is  7.7  cm  (3.02  in.)  and  the  highest  99th  percentile  value  is  10.4  cm  (4.11  in.);  thus  a  range 
of  2.7  cm  (1.09  in.)  would  include  98  percent  of  the  foot  breadths  of  U.  S.  women. 

The  general  proportions  of  the  foot  are  indicated  by  the  foot  index  which  shows  the 
relationship  between  foot  breadth  and  foot  length.  The  foot  index,  obtained  by  dividing  the 
value  of  foot  breadth  by  the  value  of  foot  length,  ranges  between  36.1  and  38.8  for  U.  S. 
men,  indicating  that  foot  breadth  is  between  36.1  and  38.8  percent  of  foot  length.  A  low 
index  indicates  a  narrow  foot  in  proportion  to  foot  length,  while  a  high  index  represents  a 
broad  foot  relative  to  foot  length.  Most  samples  of  U.  S.  men  have  indices  of  36  or  37 
percent.  The  foot  index  for  U.  S.  women  ranges  between  36.5  and  38.0  percent.  Thus, 
no  particular  differences  between  the  proportions  of  men's  and  women's  feet  are  indicated 
by  the  foot  breadth/foot  length  index. 

d.  Heel  Breadth 

Heel  breadth  is  an  important  measurement  of  the  foot,  since  when  properly  fitted,  the 
shoe  should  "grip"  the  heel  of  the  foot  snugly.  Mean  values  of  heel  breadtn  among  samples 
of  U.  S.  men  range  from  6.69  cm  (2.63  in.)  up  to  6.96  cm  (2.74  in.).  Minimum  heel  breadth 
is  4.0  cm  (1.58  in.)  and  maximum  heel  breadth  is  10.0  cm  (3.94  in.),  giving  an  overall  range 
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of  6.0  cm  (2.36  in.)  for  the  heel  breadths  of  U.  S.  men.  The  mean  heel  breadths  of  U.  S. 
men  are  slightly  less  than  four  percent  of  their  mean  statures.  The  lowest  1st  percentile  value 
for  men's  heel  breadth  is  5.4  cm  (2.14  in.),  while  the  highest  99th  percentile  value  is  8.2  cm 
(3.21  in.).  A  range  of  2.8  cm  (1.07  in.)  would  include  98  percent  of  the  heel  breadths  of 
U.  S.  men. 

Mean  values  of  heel  breadth  for  U.  S.  women  also  are  lower  than  those  for  men,  ranging 
from  5.72  cm  (2.25  in.)  up  to  6.09  cm  (2.40  in.).  Minimum  heel  breadth  is  3.9  cm  (1.54  in.) 
and  maximum  heel  breadth  is  7.9  cm  (3.11  in.),  giving  an  overall  range  of  4.0  cm  (1.57  in.) 
for  women's  heel  breadths.  The  mean  heel  breadths  of  U.  S.  women  are  about  3.7  percent 
of  their  mean  statures.  The  lowest  1st  percentile  value  for  the  heel  breadth  of  U.  S.  women 
is  4.0  cm  (1.59  in.)  and  the  highest  99th  percentile  value  is  7.2  cm  (2.82  in.);  thus  a  range 
of  3.2  cm  (1.23  in.)  would  include  98  percent  of  the  heel  breadths  of  U.  S.  women. 

e.  Ball  of  Foot  Circumference 

Ball  of  foot  circumference  is  the  basic  girth  of  the  foot,  measured  around  the  medial 
and  lateral  "balls"  of  the  foot  (the  metatarsal-phalangeal  joints).  It  is  an  important 
measurement  of  the  foot  since  it  represents  the  primary  girth  of  the  foot  which  must  be 
accommodated  by  the  shoe.  Ball  of  foot  circumference  to  a  large  extent  also  reflects  the 
volume  of  the  foot.  Mean  values  for  ball  of  foot  circumference  among  samples  of  U.  S.  men 
range  from  24.45  cm  (9.63  in.)  up  to  25.34  cm  (9.98  in.).  The  data  presented  here  show 
that  minimum  ball  of  foot  circumference  is  18.6  cm  (7.32  in.)  and  maximum  ball  of  foot 

circumference  is  34.0  cm  (13.39  in.),  giving  an  overall  range  of  15.4  cm  (6.07  in.)  for  the 

ball  of  foot  circumferences  of  U.  S.  men.  Mean  ball  of  foot  circumferences  of  U.  S.  men 
are  a  little  over  14  percent  of  their  mean  statures.  The  lowest  1st  percentile  value  for  men's 
ball  of  foot  circumference  is  20.3  cm  (7.98  in.),  while  the  highest  99th  percentile  value  is 
28.8  cm  (11.32  in.).  Thus  a  range  of  8.5  cm  (3.34  in.)  would  include  98  percent  of  the 
ball  of  foot  circumferences  of  U.  S.  men. 

Mean  values  of  ball  of  foot  circumference  for  U.  S.  women  are  lower  than  those  for 
U.  S.  men,  ranging  from  21.89  cm  (8.62  in.)  up  to  23.30  cm  (9.17  in.).  Minimum  ball  of 
foot  circumference  for  U.  S.  women  is  18.5  cm  (7.28  in.)  and  maximum  ball  of  foot 
circumference  is  28.0  cm  (11.02  in.),  giving  an  overall  range  of  9.5  cm  (3.74  in.)  for  the 

ball  of  foot  circumferences  of  U.  S.  woman.  The  mean  ball  of  foot  circumferences  for  U.  S. 

women  are  about  14  percent  of  their  mean  statures.  The  lowest  1st  percentile  value  for  the 
ball  of  foot  circumference  of  U.  S.  women  is  19.4  cm  (7.63  in.)  and  the  highest  99th  percentile 
value  is  26.6  cm  (10.47  in.).  Thus  a  range  of  7.2  cm  (2.84  in.)  would  include  98  percent 
of  the  ball  of  foot  circumferences  of  U.  S.  women. 

f.  instep  Circumference 

Instep  circumference  is  the  vertical  girth  of  the  foot  measured  around  the  instep  area 
of  the  foot.  Mean  values  for  instep  circumference  among  samples  of  U.  S.  men  range  from 
25.60  cm  (10.08  in.)  up  to  27.31  cm  (10.75  in.).  Minimum  instep  circumference  is  20.5  cm 
(8.07  in.)  and  maximum  instep  circumference  is  36.0  cm  (14.17  in.),  giving  an  overall  range 
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of  15.5  cm  (6.10  in.)  for  the  instep  circumferences  of  U.  S.  men.  Mean  instep  circumferences 
of  U.  S.  men  are  about  15  percent  of  their  mean  statures.  The  lowest  1st  percentile  value 
for  men's  instep  circumference  is  22.8  cm  (8.97  in.)  and  the  highest  99th  percentile  value 
is  30.7  cm  (12.10  in.).  Thus  a  range  of  7.9  cm  (3.13  in.)  would  include  98  percent  of  the 
instep  circumferences  of  U.  S.  men. 

Since  the  instep  circumference  measurement,  as  well  as  the  heel-ankle  circumference 
measurement,  has  been  taken  on  only  U.  S.  Army  women  (1977),  it  is  not  necessary  to  discuss 
comparative  data  on  women  for  these  two  foot  measurements. 

g.  Heel-Ankle  Circumference 

The  heel-ankle  circumference  of  the  foot  is  a  diagonal  girth,  taken  under  the  tip  of  the 
heel  and  over  the  instep.  It  represents  an  important  girth  measurement  of  the  foot  which 
must  be  accommodated  when  donning  and  doffing  boots  without  laces  or  zippers.  Mean  values 
for  heel-ankle  circumference  among  samples  of  U.  S.  men  range  from  33.31  cm  (13.12  in.) 
up  to  34.41  cm  (13.55  in.).  Minimum  heel-ankle  circumference  is  26.6  cm  (10.47  in.)  and 
maximum  heel— ankle  circumference  is  41.8  cm  (16.46  in.),  giving  an  overall  range  of  15.2  cm 
(5.99  in.)  for  the  heel-ankle  circumferences  of  U.  S.  men.  Mean  heel-ankle  circumferences 
of  U.  S.  men  are  about  19.5  percent  of  their  mean  statures.  The  lowest  1st  percentile  value 
for  men's  heel-ankle  circumference  is  29.5  cm  (11.61  in.)  and  the  highest  99th  percentile 
value  is  38.8  cm  (15.30  in.).  Thus  a  range  of  9.3  cm  (3.69  in.)  would  include  98  percent 
of  the  heel-ankle  circumferences  of  U.  S.  men. 
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9.  U.  S.  ARMY  DATA  ON  MEN'S  AND  WOMEN'S  FEET 


a.  Comparative  Anthropometric  Data 

Comparative  anthropometric  data  on  the  feet  of  U.  S.  Army  men  and  women  are  presented 
and  discussed  in  detail  in  this  section. 

The  first  reason  for  a  detailed  analysis  of  foot  data  on  both  men  and  women  is  that 
the  increasing  numbers  and  importance  of  women  in  the  U.  S.  Army  emphasizes  the  need 
for  more  information  on  the  anthropometry  of  women.  Women  in  the  Army  still  have  and 
use  much  of  their  own  distinctive  military  clothing  and  equipment.  However,  the  use  by  women 
of  items  of  clothing  and  equipment  initially  designed  and  sized  for  men  is  increasing.  Women 
now  use  some  types  of  footwear  originally  developed  for  men.  Therefore,  foot  dimensions 
of  both  men  and  women  should  be  analyzed. 

A  second  reason  for  the  detailed  presentation  of  foot  data  for  men  and  women  is  that, 
for  purposes  of  design  and  sizing,  more  than  one  dimension  is  required.  In  the  case  of  footwear, 
for  example,  information  is  needed  on  both  foot  length  and  foot  breadth  for  sizing  purposes. 
The  ranges  of  variation  shown  by  the  two  foot  dimensions  must  be  considered  together.  In 
other  words,  the  interrelationships  between  two  dimensions  must  be  examined  in  order  to 
provide  a  more  meaningful  description  of  the  situation  as  values  of  both  dimensions  increase 
from  small  to  large.  This  may  be  accomplished  by  means  of  bivariate  tables,  which  show 
the  interrelationships  between  two  dimensions.  Since  comparative  anthropometric  data  on  the 
feet  now  are  available  for  both  U.  S.  Army  men  and  women,  these  data  will  be  presented 
in  the  form  of  bivariate  tables  for  foot  measurements. 

b.  Summary  Tables  of  Anthropometric  Data 

Anthropometric  data  are  available  for  U.  S.  Army  men  from  a  survey  conducted  in  1966, 
in  which  6,682  Army  men  were  measured.  Data  on  women  are  available  from  an  anthropometric 
survey  of  1,330  Army  women,  carried  out  in  1977.  Seven  basic  foot  measurements  were 
included  in  these  two  surveys:  Foot  Length,  Instep  Length,  Foot  Breadth,  Heel  Breadth,  Ball 
of  Foot  Circumference,  Instep  Circumference,  and  Heel-Ankle  Circumference.  The 
anthropometric  data  on  the  feet  of  both  men  and  women  are  summarized  in  Table  30  in 
centimeters  and  in  Table  31  in  inches.  Statistical  values  are  shown  in  Tables  30a  and  31a, 
while  selected  percentile  values  are  given  in  Tables  30b  and  31b.  In  addition,  statistical  and 
percentile  values  for  a  combined  series  of  8,012  men  and  women  are  shown  in  these  summary 
tables. 

The  data  in  the  summary  tables  indicate  that  the  sizes  of  men's  feet  are  larger  than  those 
of  women  for  all  seven  basic  foot  dimensions.  Mean  Foot  Length  is  2.46  cm  (0.97  in.)  less 
for  women;  mean  instep  Length  is  1.79  cm  (Q.70  in.)  less  for  women;  mean  Foot  Breadth 
is  0.97  cm  (0.38  in.)  less  for  women;  and  mean  Heel  Breadth  is  0.77  cm  (0.30  in.)  less  for 
women  than  for  men.  Similarly,  mean  Bail  of  Foot  Circumference  is  2.41  cm  (0.95  in.)  less 
for  women;  mean  Instep  Circumference  is  3.08  cm  (1.22  in.)  less  for  women;  and  mean 
Heel-Ankle  Circumference  is  3.32  cm  (1.31  in.)  less  for  women  than  for  men.  The  women's 
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Table  30a.  STATISTICAL  VALUES  FOR  FOOT  MEASUREMENTS  OF  U.  S.  ARMY  MEM  AND  XMEN  (continued) 
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Table  31a.  STATISTICAL  VALUES  FOR  POOT  MEASUREMENTS  OF  U.  S.  ARMY  MEN  AND  WOMEN 
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Table  31a.  STATISTICAL  VALUES  FOR  FOOT  MEASUREMENTS  OF  U.  S.  ARMY  MEN  AND  YEMEN  (continued) 
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sample  of  feet  also  shows  lower  standard  deviations  and  lower  ranges  (from  small  to  large) 
than  men  in  all  foot  dimensions.  A  comparison  of  the  percentile  values  for  men's  and  women's 
feet  also  shows  the  values  for  men  to  be  greater. 

As  might  be  expected,  the  values  shown  for  the  foot  dimensions  of  a  combined  series 
of  men  and  women  fall  between  the  values  for  men  alone  ■  nd  values  for  women  alone. 

c.  Bivariate  Tables  of  Anthropometric  Data 

Bivariate  tables  for  the  seven  basic  foot  dimensions  have  been  developed  through  the  use 
of  a  new  computer  program,  based  on  files  of  anthropometric  data  for  men  and  women.  Since 
each  of  the  seven  foot  measurements  is  shown  in  a  bivariate  table  with  the  other  six 
measurements,  there  are  21  basic  bivariate  combinations  of  foot  measurements.  Bivariate  tables 
are  given  for  men,  (or  women,  and  for  a  combined  series  of  both  men  and  women.  The 
bivariate  tables  are  presented  in  centimeters  (Tables  32—94)  and  in  inches  (Tables  95—157), 
making  a  total  of  126  bivariate  tables  for  the  seven  foot  dimensions. 

In  the  bivariate  tables  shown  in  centimeters,  the  range  of  each  foot  dimension  is  divided 
into  intervals  of  one  centimeter  for  most  of  the  foot  dimensions.  In  the  case  of  the  two 
smaller  foot  dimensions  (Foot  Breadth  and  Heel  Breadth),  however,  intervals  of  one-half 
centimeter  are  used  in  the  bivariates.  In  the  bivariate  tables  given  in  inches,  the  range  of 
each  foot  dimension  is  divided  into  intervals  of  one-half  inch,  except  for  Foot  Breadth  and 
Heel  Breadth  in  which  intervals  of  one-quarter  inch  are  used. 

The  upper  line  within  each  box  of  the  bivariate  table  shows  the  frequency  or  number 
of  individuals  in  that  category,  while  the  lower  line  within  each  box  indicates  the  percentage 
of  the  totai  sample  in  that  category.  Thus,  in  Table  32,  for  example,  showing  Foot  Length 
plotted  against  Instep  Length  for  6,682  U.  S.  Army  men,  1,489  men  have  Foot  Lengths 
between  26.0  and  27.0  cm  and  Instep  Lengths  between  19.0  and  20.0  cm.  These  1,489  men 
represent  22.3  percent  of  the  total  sample  of  6,682  men.  The  total  number  of  individuals 
and  the  percentages  for  each  interval  of  Foot  Length  are  shown  to  the  right  of  the  bivariate 
table,  while  the  total  number  of  individuals  and  the  percentages  for  each  interval  of  Instep 
Length  are  given  at  the  bottom  of  the  bivariate  table. 

The  bivariate  tables  showing  men's  foot  measurements  are  based  on  a  series  of  6,682 
U.  S.  Army  men,  while  the  bivariates  giving  data  on  women's  foot  measurements  are  based 
on  a  series  of  1,330  U.  S.  Army  women.  The  same  range  of  intervals  has  been  used  in  both 
the  men's  and  women's  bivariates.  Thus  it  may  be  seen  that,  in  the  men's  bivariates,  the 
distribution  tends  to  cluster  in  the  upper  right  hand  part  of  the  bivariate  table,  indicating 
the  larger  dimensions  of  the  men's  feet.  In  the  women's  bivariates,  however,  the  distribution 
tends  to  cluster  in  the  lower  left-hand  part  of  the  bivariate,  indicating  the  somewhat  smaller 
dimensions  of  the  women's  feet. 

In  the  bivariates  for  both  men  and  women,  the  data  on  6,682  men  a.id  1,330  women 
have  been  combined,  giving  a  total  sample  of  8,012  individuals.  It  may  be  noted  that  the 
distribution  shown  in  the  combined  bivariates  is  not  a  bimodal  distribution,  but  rather  is  an 
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even  distribution  throughout  the  total  range  of  intervals  in  the  bivariates.  This  combined  sample 
of  U.  S.  Army  men  and  women  consists  of  about  83  percent  (6,682)  men  and  17  percent 
(1,330)  women.  This  sample  of  Army  men  and  women  may  be  compared  with  the  approximate 
total  Army  strength  figures  (as  of  1980)  of  91.5  percent  (698,000)  men  and  8.5  percent  (65,000) 
women.  It  is  anticipated,  however,  that  the  number  of  women  in  the  Army  probably  will 
be  increased. 

The  bivariate  table  indicates  the  spread  or  range  for  two  foot  measurements.  It  also 
gives  the  frequency  and  percentage  of  individuals  within  each  category  or  box  in  the  bivariate, 
based  on  intervals  of  the  two  foot  measurements.  Finally,  the  bivariate  table  also  depicts 
the  interrelationship  between  the  two  foot  measurements;  as  one  measurement  increases  in 
size,  the  other  foot  measurement  also  increases. 

The  primary  usefulness  of  the  bivariate  table  as  a  format  for  the  presentation  of 
anthropometric  data  lies  in  its  utilization  in  design  and  sizing.  The  bivariate  table  of  Foot 
Length  and  Foot  Breadth,  for  example,  forms  the  basis  for  the  sizing  of  shoes  and  other 
footwear.  An  even  more  significant  use  of  the  bivariate  table  is  in  the  development  of  tariffs 
for  footwear;  that  is  the  listing  of  the  quantity  or  number  of  each  size  of  footwear  required 
for  a  given  population.  The  development  of  tariffs  for  footwear  will  be  discussed  in  Section 
11.  FEET  AND  FOOTWEAR. 

d.  Coefficients  of  Correlation 

The  bivariate  table  shows  how  two  measurements  are  interrelated.  The  degree  of 
interrelationship  between  two  variables,  in  this  case  two  foot  measurements,  is  indicated  by 
a  statistic  known  as  i  coefficient  of  correlation  (often  called  the  "r"  value).  The  correlation 
coefficient  may  have  values  between  0  and  1.  A  low  value  indicates  a  low  or  poor  correlation 
between  two  measurements,  while  a  high  value  indicates  a  good  or  high  correlation  between 
the  two  measurements.  Correlation  coefficients  may  be  positive  or  negative.  A  positive 
correlation  indicates  that  as  the  value  of  one  measurement  increases,  the  value  of  the  other 
measurement  also  increases,  while  a  negative  correlation  shows  that,  as  the  value  of  one 
measurement  increases,  the  value  of  the  other  measurement  decreases.  Coefficients  of  correlation 
among  the  seven  basic  foot  measurements  are  shown  in  Table  158,  following  the  bivariate 
tables.  Coefficients  of  correlation  are  given  for  the  foot  measurements  of  U.  S.  Army  men, 
of  U.  S.  Army  women,  and  of  men  and  women  combined.  The  correlation  coefficients  for 
the  men's  foot  data  generally  are  slightly  lower  than  those  based  on  the  women's  data.  However, 
all  of  these  coefficients  of  correlation  are  positive. 

e.  Regression  Equations 

Another  biproduct  of  the  bivariate  table  is  the  regression  equation,  which  provides  a  further 
indication  of  the  interrelationship  between  the  two  measurements  shown  in  the  bivariate  table. 
By  means  of  the  regression  equation,  it  is  possible  to  predict  the  value  of  one  foot  measurement 
from  a  known  value  of  the  other  foot  measurement.  Although  regression  equations  usually 
are  presented  with  each  bivariate  table,  the  format  used  here  for  the  bivariate  tables  does  not 
provida  sufficient  space  on  the  page  for  this.  Consequently,  the  regression  equations  for  foot 
measurements  are  shown  separately  in  Tables  159  and  160,  following  the  bivariate  tables. 
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Regression  equations  for  values  in  centimeters  are  given  in  Table  159,  while  regression 
equations  for  values  in  inches  are  shown  in  Table  160.  In  each  table,  regression  equations 
are  given  for  21  pairs  of  foot  measurements.  The  regression  equations  also  are  shown  for 
the  foot  measurement  data  for  U.  S.  Army  men  (1966),  for  U.  S.  Army  women  (1977),  and 
for  a  combined  sample  of  both  men  and  women. 

As  an  example,  Instep  Length  for  U.  S.  Army  men  may  be  predicted  from  the  second 
regression  equation  given  in  Table  159: 

Instep  Length  =  (0.72  x  Foot  Length)  +  0.33 
For  a  Foot  Length  of  27.0  cm,  the  solution  of  this  equation  gives  the  following: 

Instep  Length  =  (0.72  x  27.0)  +  0.33 
=  19.44  +  0.33 
=  19.77  cm 

Thus,  for  men  with  a  Foot  Length  of  27.0  cm,  the  predicted  value  of  Instep  Length  will 
be  19.77  cm. 

Conversely,  Foot  Length  may  be  predicted  from  a  known  value  of  Instep  Length  through 
the  use  of  the  first  regression  equation  shown  in  Table  159. 

Values  of  for'  measurements  for  U.  S.  Army  men,  for  U.  S.  Army  women,  or  for  a 
combined  sample  o't  nen  and  women  thus  may  be  calculated  in  either  centimeters  or  in  inches 
through  the  use  of  the  regression  equations  given  in  Tables  159  and  160  for  the  21  pairs 
of  basic  foot  measurements. 

The  solution  of  a  regression  equation  provides  a  predicted  value  for  a  foot  measurement. 
This  value,  however,  may  be  considered  to  be  only  an  "average"  value.  Each  regression  equation 
given  in  Tables  159  and  160  is  followed  by  a  statistic  known  as  "the  standard  error  of  estimate;" 
this  is  a  measure  of  variability  somewhat  similar  to  the  standard  deviation.  Use  of  the  standard 
error  of  estimate,  together  with  the  predicted  value  of  a  foot  measurement,  provides  an 
indication  of  the  variability  of  that  measurement.  Essentially,  two-thirds  of  the  individuals 
in  a  sample  will  have  values  of  a  foot  dimension  which  lie  between  limits  represented  by  the 
predicted  value  minus  and  plus  one  standard  err.  ,  95  percent  will  have  values  between  the 
predicted  value  minus  and  plus  two  standard  errors  of  estimate. 
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Table  32.  BIVARIATE  TABLE  OF  FOOT  LENGTH  AND  INSTEP  LENGTH 
FOR  U.  S.  ARMY  MEN  (1966) 
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190  : 

40  :  : 

:  253 

•  •  •  •  •  *1 

•  •  •  •  • 

2.8: 

.6:'  i 

3.8 

:  s  :  :  :  41  .  512 

309  : 

5  :  : 

:  867 

:  :  :  :  :  .6:  7.7 

4.6: 

.li  ! 

! 

13.0 

s  :  :  s  14  :  637  :  963 

48  : 

1  :  : 

:  1663 

•  •  •  •  .-it  9.5:  1 

.?! 

.0:  : 

24.9 

:  :  :  5  :  314  :lw?9  :  256 

4  : 

:  2068 

:  !  ;  ,1s  4.7:  22.3:  3.8 

.V. 

30.9 

:  :  :  74  :  786  :  394  :  U 

:  1265 

!  :  s  1.1:  ll.-*’  5.9:  .2 

18.9 

:  :  5  :  182  :  209  :  6  : 

:  402 

:  :  .1:  2.7:  3.1:  .1: 

6.0 

:  :  16  :  59  :  9  :  1  : 

:  85 

:  :  .2:  .9:  .1:  .0: 

: 

1.3 

:  :  1  :  :  1  :  : 

:  2 

:  :  .0:  :  ,0:  : 

! 

.0 

:  :  1  :  :  :  : 

:  :  ,0:  :  :  : 

:  1 

.0 

23  320  1333  2568  1765  562  100  9  2  6682 

.3  4.8  19.9  38.4  26.4  8.4  1.5  .1  .0 


100. 0* 


Table  33.  BIVARIATE  TABLE  OF  FOOT  LENGTH  AND  INSTEP  LENGTH 
FOR  U.  S.  ARMY  WOMEN  (1977) 

INSTEP  LENGTH 
Centimeters 

15.0  16.0  17.0  18.0  19.0  20.0  21.0  22.0  23.0  24.0  25.0  Tbtals  Percent 

33.o  — : — : — - — i i — i — : — i — i — l 


:  :  : 

: 

: 

:  1  :  :  :  : 

1 

29.0 

:  :  : 

: 

; 

s  .1*  :  :  : 

.1 

•  •  * 

* 

• 

2:i:  :  :  : 

3 

28.0 

!  :  : 

• 

: 

: 

.2:  .1:  :  :  : 

.2 

:  : 

: 

8  : 

20  :  =  :  :  : 

28 

27.0 

:  :  : 

i 

: 

.6: 

1.5:  :  :  :  : 

2.1 

:  s  : 

: 

17  = 

81  : 

9  ;  ;  •  j  • 

107 

26.0 

:  : 

• 

1.3: 

6.1: 

.7:  :  :  :  : 

8.0 

:  :  : 

14  • 

185  : 

54  : 

4  :  :  :  :  : 

257 

25.0 

:  :  : 

l.i: 

13.9: 

4.1: 

.3;  :  :  :  : 

19.3 

:  :  1  : 

193  : 

206  : 

5  ; 

•  •  •  •  • 

•  •  •  •  « 

•  *  *  ♦  • 

405 

24,0 

:  :  .1: 

14.5  = 

15.5: 

•4  * 

•  •  •  •  # 

•  •  •  •  • 

30.5 

:  :  79  * 

246  : 

26  : 

•  •  *  •  • 

351 

23.0 

i  5  5.9= 

18. 5: 

2.0= 

26.4 

:  8  ••  115  '• 

24  : 

; 

*  :  1  :  : 

147 

22.0 

! 

to  j 

1 

^  ! 

1 

1 

t 

1 

1.8: 

: 

:  ;  :  :  : 

11.1 

:  18  s  11  : 

1  : 

: 

:  :  :  :  : 

30 

21.0 

:  1.4:  .8= 

.i: 

: 

:  :  :  :  : 

2.3 

:  1  :  : 

J 

1 

20,0 

:  .1:  : 

: 

.1 

Totals 

27  206 

478 

434 

148 

35  2 

1330 

Percent 

2.0  15.5 

35.9 

32.6 

11.1 

2.6  .2 

100.0* 
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Table  34.  BIVARIATE  TABLE  OK  FOOT  LENGTH  AND  INSTEP  LENGTH 
FOR  U.  S.  ARMY  MEN  AND  WOHEW 


INSTEP  LENGTH 
Centimeters 


33.0 


32.0 


30.0 


29.0 


28.0 

F  C 
0  e 
0  n 
T  t  27.0 

i 

L  m 
E  e 
H  t  26.0 

G  e 


25.0 


24.0 


23.0 


22,0 


21.0 


20.0 


15.0  16.0  17.0  18.0  19.0  20.0  21.0  22.0  23.0  24.0 

25.0 

Totals  Perce 

:  :  :  : 

1  : 

1 

:  :  :  : 

.0: 

.0 

:  :  :  : 

:  :  :  :  7  :  2  : 

: 

9 

:  :  :  : 

:  :  :  :  .1:  .0: 

: 

.1 

:  ;  :  : 

:  :  :  11  :  47  :  7  : 

1  : 

66 

:  :  :  : 

:  :  .1:  .6:  .1: 

.0: 

.8 

:  :  :  : 

:  :  23  :  191  :  40  :  :• 

: 

254 

:  :  :  : 

:  :  .3:  2.4:  .5:  : 

! 

3.2 

:  s  :  : 

:  41  :  514  :  310  :  5  :  : 

: 

870 

:  :  :  : 

:  .5:  6.4:  3.9:  .1:  : 

: 

10. c- 

:  :  :  : 

14  :  645  :  983  :  48  :  1  :  : 

1691 

:  :  :  : 

.2:  8.1:  12,3:  .6:  .0!  : 

21.1 

:  :  5  : 

331  :1570  :  265  :  4  :  :  : 

2175 

•  •  •  *1  • 

•  •  •  *  a.  • 

4.1:  19.6!  3.3:  .0:  :‘ 

27.1 

:  :  :  88  : 

971  :  448  :  15  :  :  :  : 

: 

1522 

:  :  :  1.1: 

12.1:  5.6:  .2:  :  :  : 

: 

19.0 

:  :  6  :  375  : 

415  :  11  :  :  :  :  : 

: 

807 

:  :  .1:  4.7: 

5.2:  .1: 

: 

10.1 

:  :  95  :  305  : 

35  :  1  :  :  :  :  : 

: 

436 

:  :  1,2:  3.8: 

.4:  .0:  :  :  :  : 

i 

5.4 

:  8  :  116  :  24  : 

1  :  :  :  :  :  : 

149 

:  .1:  1.4:  .3: 

.0:  :  :  :  ! 

1.9 

:  18  :  12  :  1  : 

: 

31 

:  .2:  .1:  .0: 

i 

•  U 

:  1  :  :  : 

: 

1 

:  .0:  :  : 

: 

.0 

27  229  798  1767  2716  1800  564  100  9 

2 

8012 

.3  2.9  10.0 

22.1  33.9  22.5  7.0  1.2  .1 

.0 

100. 0* 
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Table  35.  BIVARIATE  TABLE  OF  FOOT  LENGTH  AMD  FOOT  BREADTH 
FOR  U.  S.  ARMY  MEN  (I966) 


F 

0 

0 

T 

L 

F. 

N 

G 

T 

H 


C 

e 

n 

t 

i 

m 

e 

t 

e 

r 

a 


FOOT  BREADTH 
Centimeters 

7.5  8.0  ft. 5  9.0  9.5  10.0  10.5  11.0  11.5  12.0  12.5  Totals  Percent 


77  n  .  . . -  .  _ _ 

: 

!  j  ; 

; 

:  ; 

•  •  • 

J 

:  :  :  1 

: 

1 

32.0 _ -  _ 

: 

:  :  :  .0 

! 

.0 

*  •  ; 

! 

:  :  :  3 

4 

2 

: 

9 

31 ,0 

S 

:  :  :  .0 

.1 

.0 

! 

.1 

: 

1  :  5  :  18  :  27 

n 

4 

: 

66 

30*0  -  —  - 

: 

.0:  .1:  .3:  .4 

.2 

.1 

: 

1.0 

• 

.5 

£ 

a> 

K> 

27 

4 

1  : 

253 

29.0  _  _ 

: 

.1:  .6:  1.4:  1.2 

.4 

.1 

.0: 

3.8 

:  :  1  : 

2  : 

40  :  20<i  :  350  :  211 

47 

7 

: 

867 

:  :  .0: 
2ft. 0 - 

.0: 

.6:  3.1:  5.2:  3.2:  .7 

.1 

i 

13.0 

:  :  1  : 

17  : 

168  :  592  :  628  :  220 

35 

2 

: 

1663 

:  :  .0: 

27.0 

.3: 

2.5:  8.9:  9.4:  3.3 

.5 

.0 

: 

24.9 

:  :7s 

5o  : 

458  :  867  :  526  :  132 

19 

3 

2068 

:  :*  .1: 
26.0  _  _ 

.8: 

6.9:  13.0:  7.9:  2.0 

.3 

.0 

30.9 

:  :  11  : 

87  : 

462  :  460  :  210  :  33 

2 

1265 

:  :  .2: 
25.0 - 

1.3: 

6.9:  6.9:  3.1:  .5 

.0 

18.9 

:  :  5  : 

58  : 

183  :  129  :  24  :  3 

402 

:  :  .1: 

?/uO  - 

.9: 

2.7:  1.9:  .4:  .0 

6.0 

:  :  7  : 

24  : 

31  :  15  :  7  :  1 

85 

:  :  .1: 
23.0 _ _ _ _ 

.4: 

.5:  .2:  .1:  .0 

1.3 

1  : 

1  :  :  : 

: 

2 

22*0  . 

.0: 

-  • 

♦  •  •  • 

: 

.0 

:  :  1  : 

: 

: 

1 

:  :  .0: 
21*0 _ _ 

: 

.0 

20*0 

* 

:  :  : 

• 

:  :  : 

• 

Totals  33 

245  1348  2318  1857  713 

145 

22 

1 

6682 

Percent  ,5 

3.7 

20.2  34.7  27.8  10.7 

2.2 

.3 

.0 

100.0* 
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Table  37.  BIVARIATE  TABLE  OF  FOOT  LENGTH  AID  FOOT  BREADTH 
FOR  U.  S.  ARMY  HEM  AMD  WOMEN 


FOOT  BREADTH 
Centimeters 

7.5  8.0  8.5  9.0  9.5  10.0  10.5  11.0  11.5  12.0  12.5  Totals  Percent 


33.0 


32.0 


31.0 


1 

.0 


30.0 


29.0 


28.0 

F  C 
0  e 
0  n 

t  t  : 

1 

L  m 
E  e 
N  t  26.0 

G  e 
T  r 
H  s 

25.0 


3 

.0 


4 

.0 


2 

.0 


.0 


.1 


24.0 


23.0 


22.0 


21.0 


20.0 


: 

1 

5  : 

18 

27  : 

11  : 

1  : 

:  66 

1 

.0 

.li 

.2 

.3: 

.li 

.oi 

.8 

: 

4 

42  : 

94 

82  : 

27  : 

4  : 

1  :  254 

i 

.0 

•  5: 

1.2 

1.0: 

.3: 

.oi 

.oi 

3.2 

1  :  2 

41 

209  : 

351 

212  : 

47  : 

7  : 

:  870 

.0:'  .0 

.5 

iX 

4.4 

2.6: 

.6: 

•li 

10.9 

2  :  20 

180 

598  : 

632 

222  : 

35  : 

2  : 

:  1691 

.oi  .2 

2.2 

7.5: 

7.9 

2.8: 

.4: 

.oi 

21.1 

10  :  75 

504 

898  : 

533 

133  : 

19  : 

3  : 

:  2175 

. 1 i  .9 

6.3 

11.2: 

6.7 

1.7: 

.2: 

.oi 

27.1 

s  1 

24  :  164 

571 

510  : 

216 

34  : 

2  : 

:  1522 

i  .0 

.3:  2.0:  7.1 

6*4 1 

2.7 

.4: 

.oi 

19.0 

:  5 

59  :  241 

314 

158  : 

27 

3  : 

: 

:  807 

i  .1 

.7:*  3.0 

3.9 

2.0:’ 

.3 

.oi 

: 

10.1 

:  16 

107  :  163 

112 

30  : 

7 

1  : 

: 

:  436 

i  .2 

1.3s  2.0 

1.4 

.4: 

.1 

.0: 

5.4 

:  16 

49  :  63 

19 

1  : 

1 

:  149 

:  .2 

.it  .8 

.2 

.oi 

.0 

1.9 

:  3 

16  :  9 

2 

1  : 

:  31 

i  .0 

.2:'  .1 

.0 

.0:* 

.4 

:  1 

i  .0 


.0 


Totals  41  268  738  1748  2452  1879  718  145  22  1  8012 

Percent  .5  3.3  9.2  21.8  30.6  23.5  9.0  1.8  .3  .0  100.056 


126 
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Table  38.  BIVARIATE  TABLE  OK  FOOT  LENGTH  AND  iiEEL  BREADTH 
FOR  U.  S.  ARMY  MEN  (1966) 


HEEL  BREADTH 
Centimeters 


5.0  5.5  6.0  6.5  7.0  7.5  8.0  8.5 

9.0 

9.5  Totals  Percent 

1  :  :  :  : 

.0:  :  :  ! 

: 

:  1 

.0 

:  1  :  5  :  1  : 

2  : 

:  9 

:  .0:  .1:'  .0:’ 

.0! 

.1 

:  :  :  1 

7  =  20  :  27  :  8  : 

2  : 

1  :  66 

:  *.  :  .0 

.1:  .3:  .4:  .1: 

.0: 

.0: 

1.0 

:  :  :  2 

38  :  93  :  85  :  33 

2  : 

:  253 

:  ■  :  .0 

.6=  1.4:  1.3:  .5: 

.0: 

3.8 

:  :  2  :  50 

255  :  363  :  160  :  33  = 

4  : 

:  867 

:  :  .0  =  .7 

3.8:  5.4:  2.4:  .5: 

.1: 

: 

13.0 

!  :  8  :  171  s 

670  :  596  •  195  =  19  : 

4  : 

:  1663 

:  :  .1!  2.6= 

IO.O:  8.9:  2.9:  .3= 

.1: 

i 

24.9 

:  1  :  21  ••  387  : 

996  :  545  :  106  :  10  : 

: 

:  2068 

:  :  :  : 

:  :  :  : 

: 

: 

:  .0:  j:  5.8  = 

14.9:  8.2:  1.6:  .1: 

: 

: 

30.9 

:  1  :  35  :  397  : 

584  :  221  :  25  :  1  : 

1  : 

:  1265 

:  .0:  .5:  5.9: 

8.7:  3.3:  .4:  .0: 

.0: 

! 

16.9 

:  1  :  23  :  154  : 

179  :  41  :  4  :  : 

: 

:  402 

:  .0:  .3:  2.3: 

2.7:  .6:  .1:  : 

: 

6.0 

:  :  16  :  33  : 

27  :  9  :  :  : 

: 

:  85 

:  :  .2:  .5: 

.4:  .1:  :  : 

: 

: 

1.3 

:  :  :  1  : 

1  :  :  :  : 

: 

:  2 

:  :  :  .0: 

.0:  :  : 

: 

i 

.0 

:  :  1  :  : 

: 

:  1 

:  :  .0:  : 

: 

.0 

:  :  :  : 

: 

3  106  1196  2758  1889  609  "  105 

15 

1  6682 

.0  1.6  17.9 

41.3  28.3  9.1  1.6 

.2 

.0 

100.02 
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Table  40.  BIVARIATE  TABLE  OF  FOOT  LENGTH  AND  HEEL  BREADTH 
FOR  U.  S.  ARMY  MEN  AN1)  WOMEN 


HEEL  BREADTH 
Centimeters 

5.0  5.5  6.0  6.5  7.0  7.5  8.0  8.5  9.0  9.5  Totals  Percent 


28.0 

F  C 
0  e 
0  n 

T  t  27.0 

i 

L  m 
E  e 

N  t  20. 0 

G  e 
T  r 
H  s 

25.0. 


22.0  — 


:  1  : 

:  .0:  : 

: 

1 

.0 

:  :  1  : 

:  :  .0: 

5  : 

.Is 

1 

.0 

2  :  : 

.0:  : 

9 

.1 

: 

: 

1  :  7  :  20  : 

27  : 

8 

2  :  1  : 

66 

: 

: 

:  :  : 

: 

: 

: 

.0:  .1:  .2: 

.3: 

.1 

.0:  .0: 

.8 

• 

: 

2  :  39  :  93  : 

85  : 

33 

2  :  : 

254 

• 

: 

.0:  .5:  1.2: 

1.1: 

.4 

.0:  : 

3.2 

2  : 

50  :  256  :  365  : 

160  : 

33 

4  :  : 

870 

.0: 

.6:  3.2:  4.6: 

2.0: 

•4 

.0:  : 

10.9 

8  : 

177  :  684  :  603  : 

196  : 

19 

4  :  : 

1691 

.1: 

2.2:  8.5:  7.5: 

2,4: 

.2 

.0:  : 

21.1 

:  1 

29  : 

437  :1030  :  559  : 

109  : 

10 

2175 

i  .0 

.4: 

5.5:  12.9:  7.0: 

1.4: 

.1 

27.1 

:  3 

88  : 

512  :  664  :  228  : 

25  : 

1 

1  :  : 

1522 

:  .0 

1.1: 

6.4:  8.3:  2.8: 

.3: 

.0 

.0:  : 

19.0 

:  14 

146  : 

361  :  234  :  48  : 

4  : 

807 

:  .2 

1.8: 

4.5:  2.9:  .6: 

.0: 

10.1 

:  22 

169  : 

178  :  57  :  10  : 

: 

436 

:  .3 

2.1: 

2.2:  .7:  .1: 

! 

5.4 

:  15 

86  : 

42  :  6  :  : 

: 

149 

!  .2 

1.1: 

,5:  .1:  : 

! 

1.9 

:  5 

18  : 

8  :  :  : 

; 

31 

: 

:  :  : 

: 

:  .1 

.2: 

.1:  :  : 

: 

.4 

:  1 

: 

: 

:  : 

1 

i  .0 

! 

: 

: 

.0 

61 

546  1768  2978  1927 

611 

105 

15  ’  1  ’ 

8012 

.8 

6.8 

22.1  37.2  24.1 

7.6 

1.3 

.2  .0 

100.0* 
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Table  41.  BIVARIATE  TABLE  OF  INSTEP  LENGTH  AND  FOOT  BREADTH 
FOR  U.  S.  ARMY  MEN  (1966) 


I 

N 

3 

T 

E 

P 

L 

E 

N 

G 

T 

H 


FOOT  BREADTH 
Centimeters 

7.5  8.0  8.5  9.0  9.5  10.0  10.5  11.0  11.5  12.0  12.5  Totals  Percent 


25.0 

• 

• 

• 

• 

• 

• 

•  • 

•  • 

• 

• 

• 

• 

: 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

:  1  : 

1  : 

• 

* 

• 

2 

24.0 

• 

• 

• 

• 

• 

• 

:  .0: 

.0: 

• 

ft 

• 

• 

• 

.0 

• 

• 

• 

• 

• 

• 

• 

• 

• 

*  3  * 

•  • 

4  : 

1  : 

• 

1  : 

• 

• 

• 

• 

9 

23.0 

• 

• 

• 

• 

• 

• 

*  .0: 

.1* 

• 

.0: 

• 

.0: 

• 

.1 

• 

• 

• 

• 

• 

• 

• 

• 

• 

2 

11  :  32  : 

•  • 

33  : 

• 

18  : 

4  : 

• 

• 

• 

100 

22.0 

• 

• 

• 

• 

• 

• 

.0 

.2:  .5: 

.5: 

• 

.3: 

• 

.1: 

• 

• 

• 

1.5 

• 

• 

• 

• 

• 

• 

1  * 

• 

22 

131  *  218  : 

•  • 

144  : 

• 

39  : 

6  : 

1  : 

• 

562 

c 

21.0 

• 

• 

• 

• 

.0: 

.3 

2.0:  3.3s 

2.2: 

.6*! 

.1: 

• 

.0: 

8.4 

n 

t 

• 

• 

• 

• 

• 

• 

4 

18  s 
• 

175 

583  *  639  * 

•  • 

287  : 

« 

52  : 

• 

7  : 

• 

• 

• 

• 

1765 

i 

20.0 

• 

• 

• 

• 

.1 

.3: 

2.6 

8.7:  9.6: 

4.3: 

.8: 

• 

.1: 

• 

* 

26.4 

e 

• 

• 

• 

• 

• 

• 

6 

75  * 

• 

527 

1017  *  705  : 

•  • 

204  : 

• 

30  : 

• 

4  • 

• 

• 

• 

• 

2568 

e 

• 

• 

• 

• 

.1 

1.1: 

7.9 

15.2:  10.6: 

3.1* 

.4: 

.1: 

• 

• 

38.4 

r 

19.0 

- - 

— — 

8 

• 

• 

• 

• 

• 

• 

9 

103  * 

478 

477  *  230  : 

32  : 

• 

4  : 

• 

• 

1333 

• 

• 

• 

• 

.1- 

1.5* 

7.2 

7.1*  3.4: 

.5: 

.1: 

19.9 

18.0 

— 

- - - 

• 

• 

• 

• 

* 

• 

10 

43  * 

• 

139 

93  *  26  : 

8  : 

• 

1  : 

« 

• 

: 

320 

* 

» 

• 

« 

.1 

.6: 

2.1: 

1.4s  .4: 

.1: 

.0: 

• 

: 

4.8 

17.0 

— 

— - 

- 

• 

• 

• 

• 

• 

• 

4 

5  *• 

« 

5 

6  :  3  * 

•  • 

• 

• 

« 

• 

• 

• 

J 

; 

23 

• 

• 

• 

• 

.1: 

.1* 

.1: 

.1:  .0: 

« 

• 

• 

« 

• 

• 

.3 

16.0 

* 

• 

• 

• 

•  • 

•  • 

• 

• 

• 

• 

* 

15.0 

• 

• 

t 

• 

• 

• 

: 

•  * 

•  • 

• 

• 

• 

• 

• 

: 

• 

• 

Totals 

• 

• 

33 

« 

245  1348 

•  • 

2318  1857 

713 

• 

145 

22 

1 

6682 

Percent  .5  3.7  20.2  34.7  27.8  10.7  2.2  .3  .0  100.0* 
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Table  42.  BIVARIATE  TABLE  OF  INSTEP  LENGTH  AND  FOOT  BREADTH 
FOR  U.  S.  ARMY  WOMEN  (1977) 


FOOT  BREADTH 
Centimeters 

9.0  9.5  10.0  10.5  11.0  11.5  12.0  12.5  Totals  Percent 


7.5  8.0  8.5 


4  4 

4 

444 

444 

4  4. 

4  4  4 

4.4 

4.4 

# 

4 

4 

4  4  * 

4  4  4 

4  4. 

% 

4 

% 

4 

4 

4  4  4 

•  4  * 

4  •  . 

•  • 

•  • 

1 

1  : 

4.4 

4.4 

2 

•  4 

•  4 

•  4 

.1 

.1: 

4.4 

4.4 

4.4 

4  * 

4  . 

4  « 

7  : 

14 

8 

4  : 

2  : 

4.4 

4  4  » 

... 

35 

4  • 

4  4 

.5: 

1.1 

.6 

.3  = 

.2: 

4.4 
•  4  4 

4  4 

4  4 

4  4 

4 

32  : 

62 

42 

6  : 

2  : 

4  4. 

•  4  4 

•  4  4 

I48 

4  4 

4  4 

.3 

2.4: 

4.7 

3.2 

.5: 

.2: 

... 

.  •  4 

*  5  5 

4  4 

49 

158  : 

159 

55 

7  : 

1  : 

434 

•  *4* 

3.7: 

11.9: 

12.0 

4.1 

.5: 

.1: 

4  4  4 

•  •  4 

:  17  : 

4  4 

103 

201  : 

128 

26 

3  : 

4  4  4 

478 

4  4 

:  1.3: 

7.7 

15.1: 

9.6: 

2.0 

.2: 

4.4 
•  4  « 

:  17  : 

4  4 

64 

• 

89  : 

35 

1  : 

.44 

4  4  4 

206 

*  1.3: 

4.8! 

6.7: 

2.6 

.1: 

4  4  4 

4.4 

:  2  : 

4  4 

15  : 

4 

6  : 

2  : 

2 

4.4 

4  4  4 

4  4  4 

27 

:  .2: 

1.1: 

.5: 

.2: 

.2 

4  4* 

4.4 

4.4 

4  4 

4  4 

41 

4 

4 

235 

4 

4 

493 

400 

4 

134 

4 

4 

22 

5 

4  4  4 

4  4  4 

1330 

3.1 

17.7 

37.1 

30.1 

10.1 

1.7 

.4 

100. 0$ 
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Table  43.  BIVARIATE  TABLE  OF  INSTEP  LENGTH  AND  FOOT  BREADTH 
FOR  U.  S.  ARMY  MEN  AND  WOMEN 


FOOT  BREADTH 
Centimeters 


7.5 

• 

« 

8.0  8.5  9.0  9.5  10.0  10.5  U.O 

•  •••••• 

•  •••••• 

11.5 

• 

• 

12.0 

12.5  Totals  Percent 

• 

• 

• 

■ 

9 

9 

• 

• 

1 

1  : 

• 

• 

9 

:  2 

• 

• 

• 

9 

9 

9 

9 

9 

9 

.0 

.0: 

9 

9 

9 

.0 

• 

• 

• 

• 

9 

9 

9 

9 

3 

4  : 

1  : 

1  : 

:  9 

• 

• 

• 

9 

9 

• 

• 

.0 

.0: 

.0: 

.0: 

.1 

• 

• 

9 

9 

« 

* 

2  : 

11  : 

32 

33  : 

18  : 

4  : 

• 

:  100 

• 

• 

• 

9 

9 

• 

9 

9 

9 

.0: 

9 

.1: 

.4 

.4: 

.2: 

• 

.0: 

1.2 

• 

• 

• 

• 

1  : 

• 

22  : 

• 

132  : 

• 

219 

144  : 

39  : 

• 

6  : 

1  :  564 

9 

• 

• 

• 

• 

• 

.0: 

.3- 

1.6: 

2.7 

1.8: 

.5: 

.1: 

.0: 

7.0 

• 

• 

• 

• 

• 

4  : 

25  : 

• 

189  : 

591  : 

• 

643 

289  : 

52  : 

• 

7  : 

:  1800 

• 

• 

• 

• 

• 

.0: 

.3: 

2.4: 

7.4: 

8.0 

3.6: 

.6: 

.1: 

22.5 

• 

• 

• 

• 

10  : 

107  : 

• 

589  : 

1059  : 

711 

206  : 

30  : 

• 

4  : 

:  2710 

• 

• 

• 

• 

• 

9 

.15 

t 

1.3: 

7.4: 

13.2: 

8.9 

2.6: 

• 

.4: 

.0: 

33.9 

• 

• 

5  : 

58  : 

261  : 

637  : 

532  : 

237 

33  : 

4  : 

:  1767 

• 

• 

• 

♦ 

.1: 

.7: 

3.3: 

8.0: 

6,6: 

3.0 

.4: 

.0: 

22.1 

• 

9 

17  : 

• 

113  : 

244  5 

9 

267  : 

119  : 

29 

8  : 

1  : 

:  798 

• 

• 

• 

.2: 

1.4: 

3.0: 

3.3: 

1.5: 

.4 

.1: 

.0: 

10.0 

• 

• 

17  : 

• 

68  : 

94  : 

40  : 
• 

6  : 

4 

: 

:  229 

9 

9 

• 

• 

.2: 

.8: 

1.2: 

.1: 

.0 

• 

2.9 

9 

9 

2  : 

15  : 

6  : 

« 

2  : 

2  : 

• 

• 

• 

: 

:  27 

9 

9 

9 

• 

.0: 

.2: 

.1: 

.0: 

• 

.0: 

• 

• 

• 

.3 

9 

9 

• 

• 

41 

* 

• 

268 

9 

9 

738 

• 

• 

1748 

• 

• 

2452 

1879 

718 

145 

9 

9 

22 

• 

• 

1  8012 

.5 

3.3 

9.2 

21.8 

30.6 

23.5 

9.0 

1.8 

.3 

.0 

100.0# 
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Table  44.  BIVARIATE  TABLE  OF  INSTEP  LENGTH  AND  HEEL  BREADTH 
FOR  U.  S.  ARMY  MEN  (1966) 


HEEL  BREADTH 
Centimeters 

5.0  5.5  6.0  6.5  7.0  7.5  8.0  8.5  9.0  9.5  Totals  i'orcen 


25.0  -- - 1 - 


:  :  :  :  1  :  :  1  :  : 

:  :  :  :  .0:  :  .0:  : 

o/.  n  -  -  -  - . -  . 

:  2 

:  .0 

:  :  :  :  :  2  :  4  :  1  s  2 

:  :  :  :  :  .0:  .1:  .0:  .0 

77.0  -  -  --  -  -  _  _ -  , 

:  9 

:  .1 

:  :  :  2  :  7  :  29  :  43  :  14  :  4 

:  :  :  .0:  .1:  .4:  .6:  .2:  .1 

??,fi  . . .  .  . 

1  :  ICO 

.0:  .1.5 

J  :  23  :  125  :  230  :  142  :  42  : 

*•«••••• 

:  :  :  .3=  1.9:  3.4:  2.1:  .6: 

?l.n  _ _  .  .....  .  . . .  ....  . 

:  562 

:  8.4 

:  1  :  10  :  150  :  662  :  663  :  238  :  35  :  6 

•  ••••••« 

:  .0:  .1:  2.2:  9.9:  9.9:  3.6:  .5:  .1 

20.0 -  - 

:  :  26  :  464  :1192  :  726  :  146  :  11  :  3 

:  .4:  6.9:  17.8:  10.9:  2.2:  .2:  .0 

ign  _  -  -  .  .  ..  _  _  _ 

:  1765 

i  26.4 

:  2568 

:  38.4 

:  1  :  40  :  415  :  639  :  203  :  33  :  2  : 

:  .0:  .6:  6.2:  9.6:  3.0:  .5:  .0: 

irt.fi 

:  1333 

:  19.9 

:  1  :  24  :  134  :  123  :  36  :  2  s  :  :  :  320 

:  .0:  .4:  2.0:  1.8:  .5:  .0:  :  :  :  4.8 

17.fi  ...  -  .  ...  .  . . , 

:  :  6  :  8  :  9  :  :  :  :  :  23 

:  :  .1:  .1:  .1:  :  :  :  :  :  .3 

lA.fi 

15.0  -1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 - 1 

Totals  *  3  *  106  1196  2758  *1889  *  609  *  105  *  15 

Percent  .0  1.6  17.9  41.3  28.3  9.1  1.6  .2 

1  *  6682 

.0  100. 0% 
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Table  45.  BIVARIATE  TABLE •  OF  INSTEP  LENGTH  AND  HEEL  BREADTH 
FOR  U.  S.  ARMY  WOMEN  (1977) 


E 

P 

L 

E 

N 

G 

T 

H 


C 

e 

n 

t 

i 

m 

e 

t 

e 

r 

s 


5.0 


25.0 


24.0 


23.0 


22.0 


21.0 


20.0  — 


19.0 

18.0 

17.0 

16.0 

15.0  - 
Totals 
Percent 


HEEL  BREADTH 
Centimeters 

5.5  6.0  6.5  7.0  7.5  8.0  8.5 


9.0  9.5  Totals  Percent 


:  :  1  :  1  :  : 

•  •  •  •  • 

s  :  .1:’  .1;  : 

1  :  7  :  15  :  II  :  1  : 

•  •  «  •  • 

.1:  .5:  1.1:  .8:  .1: 


:  1  :  17 

!  .1:  1.3 

69 

5.2 

50  :  10  :  1  :  :  :  : 

3.8:  .8:  .1:  :  :  : 

:  7  :  99  :  216 

:  .5:  7.4*.  16.2 

100  :  12  :  :  :  :  : 

7.5:  .9:  *:  :  :  : 

:  27  :  194  :  206 
•  •  • 

:  2.0:  34.6:  15.5 

47  :  4  :  :  :  :  : 

3.5:  .3:  :  :  : 

:  18  :  114 

•  • 

•  • 

:  1.4:  8.6 

67 

5.0 

7  :  :  :  :  : 

.5:  :  :  :  i  I 

:  5  :  15 

:  .4:  1.1 

7 

.5 

58  440  572  220  3 8  2 

4.4  33.1  43.0  16.5  2.9  .2 


35 


148 


434 


478 


206 


27 


1330 


.2 


2.6 


11.1 


32.6 


35.9 


15.5 


2.0 


100.0* 
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Table  46.  BIVARIATE  TABLE  OF  INSTEP  LENGTH  AND  HEEL  BREADTH 
FOR  U.  S.  ARMY  MEN  AND  WOMEN 


HEEL  BREADTH 
Centimeters 

5.0  5.5  6.0  6,5  7.0  7.5  8.0  8.5  9.0  9.5  Totals  Percent 


e  21.0 
n 

E  t 
P  i 

m  20.0 
L  e 
E  t 
N  e 

G  r  19.0 
T  s 
H 


A 

• 

• 

• 

A 

A 

*o  M 

b  H 

A  A 

A  A 

A  A 

A  A 

A  A 

A  A 

2 

,0 

A 

• 

A 

:  2  :  4  : 

1  :  2  : 

9 

A 

A 

A 

:  .o!  .ol 

.0:  .0: 

.1 

A 

A 

A 

:  2  : 

7  :  29  :  43  : 

14  :  4  :  1 

100 

• 

A 

A 

i  .0:* 

AAA 

.1:  .4:  .5: 

.2:  .0;  .0 

1.2 

A 

A 

:  23  : 

126  :  231  :  142  : 

42  :  : 

564 

A 

A 

A 

!  .3*: 

1.6:  2.9:  1.8: 

•  A 

.5:  : 

7.0 

A 

A 

A 

1 

13  :  157  : 

677  :  674  :  239  : 

35  :  6  : 

1800 

A 

A 

A 

.0 

.1:  2,0: 

8.4:  8.4:  3.0: 

•  A1  A  •  l  A 

22.5 

A 

A 

A 

1 

43  s  533  :1242  :  736  :  147  : 

11  :  3  : 

2716 

A 

A 

A 

.0 

.5:  6.7: 

15.5*:  9.2*.  1.8*: 

.1:  .0. 

33.9 

A 

8 

139  :  631  : 

739  :  215  :  33  : 

2  :  : 

1767 

A 

A 

A 

.1 

1.7:  7.9: 

9.2:  2.7:  .4*. 

.oi  i 

22.1 

A 

A 

A 

28 

218  :  340  : 

170  :  40  :  2  : 

A  A 

A  A 

798 

A 

A 

A 

.3 

2.7:  4.2: 

2.1:  .5:  .o’: 

A  A 

A  A 

A  A 

10.0 

A 

A 

18 

120  :  75  : 

16  :  :  : 

A  A 

229 

A 

A 

A 

.2 

1.5:  .9: 

.2:  !  ! 

:  : 

2.9 

A 

A 

5 

15  :  7  : 

A  A  A 

A  A  A 

:  : 

27 

A 

A 

A 

.1 

A  A 

0.  1  * 

•  #JL* 

AAA 

A  A  A 

:  : 

.3 

A 

61  * 

A  A  A  A  • 

546  1768  2978  *1927  ’  611  * 

105  *  15  *  1  ’ 

8012 

.8 

6.8  22.1 

37.2  24.1  7.6 

1.3  .2  .0 

100. 0£ 
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Table  47.  BIVARIATE  TABLE  OF  FOOT  BREADTH  AND  HEEL  BREADTH 
FOR  U.  S.  ARMY  MEN  (1966) 


HEEL  BREADTH 
Centimeters 

5.0  5.5  6.0  6.5  7.0  7.5  8.0  8.5  9.0  9.5  Totals  Percent 


F 

0 

0 

T 

B 

R 

E 

A 

D 

T 

H 


C 

e 

n 

t 

i 

m 

e 

t 

e 

r 

s 


12.5 


12.0 


11.5 


11.0 


10.5 


10.0 


9.5 


9.0 


8.5 


8.0 


7.5 
Totals 
Percent 


• 

• 

• 

• 

• 

• 

• 

• 

• 

1  . 

.0 

1 

.0 

• 

• 

• 

2  : 

8  : 

7 

4 

1  : 

22 

• 

• 

• 

• 

• 

• 

.0: 

.1: 

.1:  .1 

.0: 

.3 

• 

• 

• 

5  : 

20  : 

52  : 

45 

19 

4  : 

145 

• 

• 

• 

• 

.1: 

.3: 

.8: 

.7 

.3 

.1: 

2.2 

• 

• 

• 

• 

23  : 

187  : 

• 

301  : 

• 

155 

40 

6  :  1 
• 

713 

• 

• 

• 

• 

* 

• 

.3: 

2.8: 

.  .. 

ir\ 

• 

• 

2.3:  .6 

•  • 

•1:  .0: 

10.7 

• 

• 

• 

3  : 

♦ 

157  J 

•  •  • 

to 

C<-\ 

r- 

675  : 

246 

36 

<  : 

• 

1857 

• 

• 

.0: 

2.3: 

11.0: 

10.1: 

3.7 

.5 

.0: 

27.8 

• 

• 

• 

33  : 

• 

438  :1077  : 

•  • 

640  : 

123 

5 

2  : 

2318 

• 

• 

• 

.5: 

6.6: 

16.1: 

9.6: 

1.8 

.1 

.0: 

34.7 

• 

• 

• 

2 

40  : 

• 

447  : 

630  : 

199  : 

29 

1 

: 

1348 

• 

• 

.0 

.6*: 

6.7: 

9.4: 

3.0: 

.4:  .0:  : 

20.2 

• 

• 

• 

22  : 

112  : 

95  : 

13  : 

3 

245 

• 

• 

.3: 

1.7: 

1.4: 

.2: 

.0: 

3.7 

• 

• 

• 

1 

8  : 

• 

14  : 

9  : 

1  : 

33 

• 

• 

.0 

.1: 

.2: 

.1: 

.0: 

• 

.5 

• 

• 

• 

• 

• 

• 

• 

* 

• 

• 

• 

• 

• 

3  106  1196  2758  1889  609  105  15  1  6682 

.0  1.6  17.9  41.3  28.3  9.1  1.6  .2  .0 


100.0$$ 
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Table  48.  BIVARIATE  TABLE  OF  FOOT  BREADTH  AND  HEEL  BREADTH 
FOR  U.  S.  ARMY  WOMEN  (1977) 


HEEL  BREADTH 
Centimeters 


5.0  5.5  6.0  6.5 


7.0  7.5  8.0  8.5 


9.0  9.5  Totals 


12.5 


12.0 


11.5 


11.0 


10.5 


10.0 


9.5 


9.0 


8.5 


8.0 


7.5 


•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  * 

•  •  • 

•  • 

•  • 

•  • 

•  * 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

«  « 

•  « 

•  •  • 

•  •  • 

•  •  • 

•  • 

•  • 

•  • 

•  » 

•  i 

•  • 

•  • 

•  • 

•  • 

•  • 

•  • 

«  • 

•  •  • 

•  •  « 

«  •  « 

•  *  • 

•  •  « 

•  •  • 

•  • 

•  • 

•  • 

•  • 

•  • 

•  « 

•  • 

•  • 

•  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

3 

.2 

2  :  : 

•  • 

•  • 

.2 :  : 

*  • 

•  • 

•  ♦ 

•  • 

•  • 

•  • 

s  :  1  :  3  :  12 

*  »  •  • 

•  •  •  • 

•  •  #1  •  *2  •  .9 

4  :  2  : 

•  • 

•  • 

.3:  .2: 

•  • 

•  » 

•  • 

•  • 

•  • 

*  • 

:  1  :  16  :  62 

•  •  • 

•  •  • 

:  .1:  1.2:  4.7 

45  :  10  :  : 

•  •  • 

•  «  • 

3.4:  .8:  : 

•  • 

•  . 

•  • 

•  • 

•  • 

•  • 

:  6  : '  95  :  192  :  91 

•  •  •  • 

:  .5:  7.1:  14.4:  6.8 

16  :  :  :  : 

•  •  •  •  • 

•  •  •  •  • 

1.2:  :  :  :  : 

:  19  :  185  :  231 
•  •  • 

:  1.4:  13.9:  17.4 

53  :  5  :  : 

♦  •  • 

•  •  • 

it*  0*  *if*  * 

•  • 

•  * 

:  20  :  122  :  77 
•  •  « 

!  1.5:  9.2:  5.8 

15 

1.1 

1  :  : 

•  • 

•  • 

.1:  : 

•  « 

•  • 

•  • 

•  • 

•  * 

:  12  :  21  :  7 

:  .9:  1.6:  .5 

1 

.1 

•  • 

•  • 

•  • 

•  * 

•  • 

•  • 

«  • 

•  ♦ 

#  • 

•  • 

•  ♦ 

•  » 

5 

22 

134 

400 

493 

235 

41 


*  ♦  ♦  •  * 

•  *  •  •  * 

1330 


Percent 


.4 

1.7 

10.1 

30.1 

37.1 

17.7 

3.1 


Totals  58  440  572  220  38 
Percent  4.4  33.1  43.0  16.5  2.9 


2 


2 


100. 0% 


wozw^w'oxco^Ho  -300^  ^  o  r  r>c o 


Table  50.  BIVARIATE  TABLE  OF  BALL  OF  FOOT  CIRCUMFERENCE  AND  FOOT  LENGTH 
FOR  U.  S.  ARMY  MEN  (1966) 


FOOT  LENGTH 
Cantina  Lora 
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Tablfl  51.  HI VARIATE  TABLE  OF  BALL  OF  FOOT  CIRCUMFERENCE  AND  FOOT  LENGTH 
FOR  U.  S.  ARMY  WOMEN  (1977) 


FOOT  LENGTH 
Centime tars 
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Table  5?.  BIVARIATE  TAME  OF  BALL  OF  FOOT  CIRCUMFERENCE  AND  FOOT  LENGTH 
FOR  U.  S.  ARMY  MEN  AND  WOMEN 


FOOT  LENGTH 
Centimeters 
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Table  54.  DIVARIATE  TABLE  OF  DALL  OF  FOOT  CIRCUMFERENCE  All)  INSTEP  LENGTH 
FOR  U.  S.  ARMY  WOMEN  (1977) 


INSTEP  LENGTH 
Centimeters 

15.0  16.0  17.0  18.0  19.0  20.0  21.0  22.0  23.0  24.0  25.0  Totals  Percent 
32.0  - - - - - - - - - - - - - - - - 1 - - - - 


31.0 


30.0  ■ 


29.0  . 


B 

A 

L 

L 

0 

F 

P  C 
0  e 
0  n 
T  t 
i 

C  m 
I  o 
R  t 
C  e 
U  r 
K  s 
F 
E 
R 

g 

N 
C 
E 


28.0 - 


:  1 

:  .1 


27.0  — 

3A,n 

2  :  1 

.2i  .1 

2 

.2 

1 

8  :  13 

4 

1  S 

:>«;  n _ 

.1 

.6:'  1.0 

.3 

.l! 

1 

20 

59  :  32 

13 

24.0  — 

2 

.1 

17 

1.5 

104 

U9U‘  2,/* 

146  :  64 

1.0 

9 

1  : 

:>T.n 

.2 

1.3 

7.8 

11.0s  4.8 

.7 

.Is 

7 

68 

194 

152  :  29 

5 

: 

??  0 

.5 

5.1 

14.6 

11.4:  2.2 

•U 

: 

10 

83 

124 

60  :  8 

1 

: 

•  •  • 

?1,0 _ 

.8 

6.2 

9.3 

4.5:  .6 

.1 

! 

:  :  : 

7 

35 

30 

7  :  1 

:  :  : 

20#0 _ 

.5 

2.6 

2.3 

•  5:  .1 

:  :  : 

1 

2 

5 

:  :  : 

TOf)  .... 

.1 

.2 

.4 

:  :  : 

: 

18.0  — 

— 

Totals 

27 

206 

478 

434  148 

35 

2 

Percent 

2.0 

15.5 

35.9 

32.6  11,1 

2.6 

.2 

27 


125 


343 


455 


286 


80 


.1 


.4 


2.0 


9.4 


25.8 


34.2 


21.5 


6.0 


.6 


1330 


100.0* 


143 


WOZWWPllSCOSHO 


Table  56.  BIVARIATE  TABLE  OF  BALL  OF  FOOT  CIRCUMFERENCE  AtLD  FOOT  BREADTH 
FOR  U.  S.  ARMY  MEN  (1966) 


FOOT  BREADTH 
Centimeters 
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Table  57.  BIVARIATE  TABLE  OK  BALL  OK  FOOT  CIRCUMFERENCE  A!®  FOOT  BREADTH 
FOR  U.  S.  ARMY  WOMEN  (1977) 


FOOT  BREADTH 
Centimeters 

7.5  8.0  8.5  9.0  9.5  10.0  10.5  11.0  11.5  12.0  12.5  Totals  Percent 
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Table  5fi.  BIVARIATE  TABLE  OP  BAH  OF  FOOT  CIRCUMFERENCE  AND  FOOT  BREADTH 
FOR  U.  S.  ARMY  MEN  AND  WOMEN 


FOOT  BREADTH 
Centimeters 
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Table  60.  BIVARIATE  TABLE  OF  BALL  OF  FOOT  CIRCUMFERENCE  AND  HEEL  BREADTH 
FOR  U.  S.  ARMY  VWffiN  (1977) 


HEEL  BREADTH 
Centimeters 

5.0  5.5  6.0  6.5  7.0  7.5  8.0  8.5  9.0  9.5  Totals  Percent 
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Table  61.  BIVARIATE  TABLE  OF  BALL  OK  TOOT  CIRCUMFERENCE  AND  HEEL  BREADTH 
FOR  U.  S.  ARMY  MEN  AND  WOMEN 


KEEL  BREADTH 
Centimeters 
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Table  62.  BIVARIATE  TABI£  OF  BALL  OF  FOOT  CIRCUMFERENCE  AND  INSTEP 
CIRCUMFERE’ICE  FOR  U.  0.  ARMY  MEN  (1966) 


INSTEP  CIRCUMFERENCE 
Centimeters 
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Table  63.  BIVARIATE  TABLE  OF  BALL  OF  FOOT  CIRCUMFERENCE  AND  INSTEP 
CIRCUMFERENCE  FOR  U.  S.  ARMY  WOMEN  (1977) 


INSTEP  CIRCUMFERENCE 
Centimeters 
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Table  64.  BIVARIATE  TABU!  OF  BALL  OF  FOOT  CIRCUMFERENCE  AMD  INSTEP 
CIRCUMFERENCE  FOR  U.  S.  ARMY  MEN  AND  WOMEN 


INSTEP  CIRCUMFERENCE 
Centimeters 
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Tablo  65.  BIVARIATE  TABLE  OF  BALL  OF  FOOT  CIRCUMFERENCE  AND  HEEL- ANKLE 
CIRCUMFERENCE  FOR  U.  S.  ARMY  MEN  (1966) 


HEEL-ANKIE  CIRCUMFERENCE 
Centimeters 
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Table  66.  BIVARIATE  TABU!  OF  BAIL  OF  FOOT  CIRCUMFERENCE  Ai®  HEEL- ANKLE 
CIRCUMFERENCE  FOR  U.  S.  ARMY  WOMEN  (1977) 


HEEL-ANKIE  CIRCUMFERENCE 
Centimeters 
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.5: 

.2: 

:  :  : 

2.1 

:  :  2  :  6  :  37  : 

66  : 

25 
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J 
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1.9 
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: 

: 

:  :  : 

281 

:  6.1:  8.8:  6.6:  2.1: 

.2: 

.1 

i 

! 

:  : 

21.5 

:  29  :  30  :  8  :  : 

: 

: 

67 
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Table  67.  BIVARIATE  TABLE  OF  BALL  OF  FOOT  CIRCUMFERENCE  AND  IESUANKLE 
CIRCUMFERENCE  FOR  U.  S.  ARMY  MEN  AND  WOKEN 


HEEUANKIE  CIRCUMFERENCE 
Centimeters 

28.0  29.0  30.0  31.0  32.0  33.0  34.0  35.0  36.0  37.0  38.0  39.0  Totals  Percent 


C 
e 
n 
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i 
t r. 
e 
t 
c 
r 
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31.0  — 

— 

— 
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— 
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2 
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.0 

: 

1 

2 
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2 

20 

29,0 
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.0 
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.0 

.2 

1 

6 

15 

38  :  31  : 

17 
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28.0 _ 

.0 

.1 

.2 

.5:  .4: 

.2 

1.4 

1 

6 

17 

66 
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142  :  60  : 

33 
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27.0  — 

.0 

.1 

.2 

.8 

1.8 

1.8:  .8: 

.4 

5.9 

1  : 

26 
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17 
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26.0  — 

.0: 

.3 

1.9 

3.9 

4.5:  2.4:  .9: 

.2 

14.1 
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34 
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6 
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.1: 

.4 
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6.2 

7.6 

4.4 

2.0:  .4: 

.1 

23.5 

6 

18  : 
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593 
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42  :  11  : 

1 
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24.0  — 

.1:  .2: 

2.0 
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7.4 

5.1 

1.8 

•  5 :  .1: 

.0 

22.5 

1 

33 

121  : 

289 

356 
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43 
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1228 

23.0  — 
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3.6 

4.5 

3.2 

1.5 

.5 

.1:  .1:’ 

15.4 

19 

99 
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77 

42 

29 

4  :  : 
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.2 

1.2 

2.8: 
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1.0 

.5 
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.1:  : 
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55 
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104  : 

49 

27 

33 

16 

8 
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21.0  — 

.7 
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.6 

.3 

.4 

.2 

.1 
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29 

34 
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10 

15 

4 

1 
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.4 
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.1 

.2 

.1 

.0 
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2 

2 
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1 

6 
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.0 

.0 

.0: 

.0 

,1 

1  : 

1 

18.0 

.0: 

.0 

Totals 
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492  ' 

734 

1166  ’ 

1624 

1578  ’ 

1092 

590  ’  221  ’ 

76  ‘ 

7970 
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1.3 

3.7 

6.2 

9.2 

14.6 

20.4 

19.8 

13.7 

7.4  2.8 

.9 

100. 035 
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Table  68.  HI  VARIATE  TABLE  OF  IHSTKP  CIRClfflHKIUaiCE  AMI)  FCX)T  U'.IKITi! 
FOR  tl.  r„  ARMY  !IK1!  (1966) 


FOOT  LENGTH 
Centimeters 

21.0  22.0  23.0  24.0  25.0  26.0  2?.0  28,0  29.0  30.0  31.0  32.0  "totals  Percent 
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: 

1  :  9  :  47 
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i 
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: 
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i 
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.0: 
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.ll 
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1 

14  : 
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i  : 

.0 
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1.8:  5.7:  7.5 

4.0:  1.1: 

.1: 

.0: 

30  : 

107  :  262  :  242 
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1 
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: 
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: 
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.0:  : 
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2 

«’ 
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.0 

.0 

1.3 

6.0  18.9  30.9 

24.9  13.0 

3.8 

1.0 

.1 

:  70 


:  10 
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Table  69.  BIVARIATE  TABLE  OF  INSTEP  CIRCUMFERENCE  AND  FOOT  LENGTH 
FOR  U.  3.  ARMY  WOMEN  (1977) 


FOOT  LENGTH 
Centimeters 


P.9.0 


e 

r  26.0 


21.0  22.0  23.0  24.0  25.0  26.0  27.0 

28.0  29.0  30.0  31.0 

32.0  Tbtals  Percent 
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2 
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3 
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! 
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13 
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6 
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40 
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11 
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3.0 
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.8 
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s 

8.8 
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7 
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:  291 

:  .6 

2.9:  7.5: 

7.8 

2.8: 

.5 
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21.9 

:  5  :  32 

128  :•  162  : 

70 

21  : 

:  : 

:  418 

:  ,U: 

9.6:  12.2: 

5.3 

1.6:’ 

: 

! 

31.4 

:  11  57 

131  :  87  : 

25 

1  : 

:  : 

:  313 

:  .8:  4.3 

9.8:  6.5= 

1.9 

.1: 

.1 

:  :  : 

23.5 

:  9  :  43 

47  :  21  : 

3 

: 

:  :  : 

:  123 

:  .7:  3.2 

3.5=  1.6: 

.2 

: 

: 

9.3 

:  5  :  10 

4  :  2  : 

21 

:  .4=  .8 

.3=  .2: 

: 

1.6 

30  147 

351  405 

257 
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28 

3  1 

1329 

2.3  11.1 
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8.0 

2.1 

.2  .1 

100.0* 
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Table  70.  BIVARIATE  TABIE  OF  INSTEP  CIRCUMFERENCE  At©  FOOT  LENGTH 
FOR  U.  S.  ARMY  MEN  AND  WOMEN 


FOOT  LENGTH 
Centimeters 

21.0  22.0  23.0  24.0  25.0  26.0  27.0  28.0  29.0  30.0  31.0  32.0  Totals  Percent 
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C 

I 

R 

C 
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E 
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E 

ti 

C 
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o 
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o 
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34.0 

33.0 

32.0 
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29.0 

28.0 

27.0 

26.0 

25.0 

24.0 

23.0 
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21.0 

20.0 
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s 

1  : 

.0: 

1 

.0 

: 

: 

: 

:  : 
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2 
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6 

i 

! 

: 

:  .0 
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.0 

.0: 

.1 

: 

: 

: 

:  : 
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5 
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33 

: 

: 

: 
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.1 

.0: 

.4 
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8 
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.0: 
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• 
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: 
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22 
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• 

•• 

.0: 
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1.4=  1.3 
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.3 
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: 

• 

: 
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13 
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: 

• 
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.2 

.0: 
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9 
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.0: 
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6 

: 
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1.0: 
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.1 
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: 
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1 

: 
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: 
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3.5:  .9 
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.0 

! 
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: 
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2.6: 
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: 
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: 
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: 
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58  : 
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51  :  13  : 
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: 
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.0: 

! 
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:  9 
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: 

133 
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22 
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.0: 

: 

: 

.3 

31 
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66 
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.1 
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Tahlo  7?  HIV  ARIA"'!'.  TAME  OF  INSTEP  CIHCllM'ElffitSR  AH)  INSTEP  ISNjTTH 

FOR  II.  3.  ARMY  HOME!!  U<7?7) 


INSTEP  U0IX5TH 
Centimeters 

15.0  16.0  17.0  18.0  19.0  20.0  21.0  23.0  23,0  21.0  25.0  Totals  Tercont 
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Table  73.  BIVARIATE  TABLE  OF  INSTEP  CIRCUMFERENCE  At©  INSTEP  LENGTH 
FOR  t).  S.  ARMY  MEN  At©  NDMHJ 


INSTEP  LENGTH 
Centimeters 

15.0  16.0  17.0  18.0  19.0  20.0  21.0  22.0  23.0  24.0  25.0  Totals  Percent 
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Table  74.  RIVAP.IATR  TADIU  OF  INSTEP  GIUC'JMFEREMCE  A!.D  TOOT  WtEADTH 
FOR  U.  S.  ARMY  HEN  (1966) 


FOOT  BREADTH 
Centimeters 


P  C 

e  2ft.  0 
C  n 
I  t 
R  1 

0  n  27.0 

li  o 
V  t 
F  o 

E  r  2o.G 


20.0 

Totals 

Percent 


7.5  ft.O  ft. 5  0.0  9.5  10.0  10.5  11.0  11.5 

12.0 

12.5 

Totals  Percent 

:  :  :  : 

•• 

1  : 

: 

1 

:  :  :  : 

•• 

.0: 

i 

.0 

:  :  :  : 

: 

2 

3  : 

1  : 

6 

5  :  5  : 

! 

.0 

.0: 

.0: 

.1 

:  :  :  : 

:  1 

8  : 

11 

11  : 

1  : 

1  : 

33 

:  :  :  : 

s  .0 

.1: 

.2 

.2: 

.0: 

.0: 

.5 

:  :  :  : 

2  :  11 

42  : 

51 

18  : 

3  8 

8 

127 

:  :  :  : 

.0:  .2 

.6: 

.8 

.3  = 

.0: 

8 

1.9 

:  :  :  1  : 

6  :  54 

127  : 

109 

31  : 

4  8 

332 

»  •  • 

•  •  •  •  U  • 

.1:  .8 

1.9: 

1.6 

.5  = 

.18 

5.0 

:  :  1  : 

42  :  202 

331  8 

186 

44  : 

7  8 

8 

813 

:  :  :  .0: 

.6:  3.0 

5.0: 

2.8 

.7  = 

.18 

8 

12.2 

:  :  1  :  12  : 

115  :  491 

491  : 

18*1 

25  : 

4  5 

: 

1328 

:  :  .0:  .2: 

1.7:  7.3 

7.3: 

2.8 

.4: 

.1: 

': 

19.9 

:  :  2  :  31  : 

322  :  659 

480  : 

119 

9  : 

2  8 

1624 

:  :  .0:  .5: 

4.8:  9.9 

7.2: 

1.8 

.1: 

.0: 

24.3 

:  :  3  :  57  : 

393  *  577 

293  8 

37 

3  : 

: 

1363 

:  :  .0:  .9: 

5.9:  8.6 

•6 

.0: 

i 

20.4 

:  :  12  :  77  : 

324  :  257 

68  : 

6 

8 

744 

:  .2:  1.2: 

4.8:  3.8 

1.0: 

.1 

! 

11.1 

:  :  6  :  46  : 

108  :  55 

13  8 

1 

: 

8 

229 

:  :  .1:  . 7 : 

1.6:  .8 

.2: 

.0 

: 

: 

3.4 

:  :  6  :  18  : 

35  :  7 

3  8 

1 

8 

: 

70 

:  :  .1:  .3= 

.5:  .1 

.0: 

.0 

i 

: 

1.0 

:  :  2  :  2  : 

1  ••  4 

1  : 

: 

: 

10 

:  :  .0:  .0: 

.0:  .1 

.0: 

: 

; 

.1 

:  :  1  :  : 

:  :  .0:  : 

! 

: 

: 

8 

1 

.0 

33  245  1348  2318 

1857 

712 

345 

22 

1 

6681 

.5  3.7 

20.2  34.7 

27.8 

10.7 

2.2 

.3 

.0 

100.0? 
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Table  75.  BIVARIATE  TABLE  OP  INSTEP  CIRCUMFERENCE  AND  FOOT  BREADTH 
FOR  U.  S.  ARMY  VJDMEN  (1977) 


FOOT  BREADTH 
Centimeters 

7.5  8.0  f!.5  9.0  9.5  10.0  10.5  11.0  11.5  12.0  12.5  Totals  Percent 

34.0 - -1 - - - - - 1 - - - - - 1 - - - - - - 


32.0 


3U0 


30.0 - 

1  : 

N 

1  29.0 - 

T  : 


v  r. 


n 

i 

1 

1 

1 

1 

1 

1 

0 

tc 

Cvi 

— 

c 

1 

n 

t 

5  : 

4 

1  :  :  :  :  10 

R 

C 

i 

27.0  - - 

.4: 

.3 

.1:  :  :  : 

.8 

U 

K 

0 

t 

7 

18  : 

8 

3  :  :  :  :  36 

y 

K 

f* 

r 

26.0  - - 

.5 

1.4: 

•  6 

.2:  :  :  : 

2.7 

H 

v 

3 

3  : 

11  : 

58 

38  : 

6 

1  :  :  :■  :  117 

H 

C 

25.0  -1 - 

.2: 

.8: 

4.4 

2.9: 

.5 

.1:  :  :  : 

8.8 

E 

13  : 

91  : 

140 

44  : 

3 

:  :  :  291 

24.0  -1 - 

1.0: 

6,8: 

10.5 

3.3  = 

.2 

21.9 

:  4 

50  : 

196  : 

141 

26  : 

1 

:  :  :  :  418 

:  .3 

23.0 - 

3.8: 

14.7: 

10.6 

2.0: 

.1 

31.4 

:  10 

100  : 

149  = 

51  :  3  : 

:  :  :  313 

:  .8 

7.5:  11.2: 

3.8:  .2: 

23.5 

:  21 

58  : 

42  : 

3  :  : 

:  :  :  124 

:  1.6 

3.2: 

.2:  : 

9.3 

:  6 

11  : 

u  • 

:  :  :  21 

:  .5 

.8: 

.3: 

1.6 

20.0 - - - 

Totals  41  235  493  400  134  22  5  •  •  •  ^ 

Percent  3.1  17,7  37.1  30.1  10.1  1.7  .4  100.0* 
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Table  76.  HIV.VHIATK  TABLE  OK  IlliiTKP  CIHCUMFKHEHCE  A:D  FOOT  5JREADTH 
I'X)R  U.  S.  ARMY  MEN  At©  ’.OMEN 


FOOT  BREADTH 


Centimeters 


7.6 

8.C  8.5 

9.0 

9 

.5  10.0  10.5  11.0 

11.5 

12.0 

12.5  Totals 

Percent 

V.A) _ 

*  * 

* 

*  *  * 

* 

* 

:  : 

: 

:  :  : 

1  : 

: 

1 

:  : 

: 

:  :  i 

: 

33 ,  o  *.  - 

:  : 

; 

:  :  : 

.0: 

: 

.0 

:  : 

= 

:  :  2  : 

3  5 

1  5 

:  6 

..  .. 

:  : 

: 

s  :  .0: 

.0: 

.05 

.1 

1  :  8  :  11  : 

11  : 

1  5 

1  ;  33 

Tt.O  - 

•0 •  .1 •  .1 « 

.1: 

.05 

.0: 

.4 

:  : 

2 

11  5  42  5  51  : 

18  : 

3  : 

:  127 

30.0 

:  • 

.0 

,l:  .5:  .6: 

.2: 

.0: 

1.8 

•  : 

1  : 

6 

56  :  12?  =  109  : 

31  : 

4  : 

:  3  32 

29.0  _ _ 

!  : 

.0: 

.1 

.75  1.65  1.4: 

.4: 

.0: 

/»  .1 

•  ■ 

1  : 

42 

202  s  331  =  186  : 

44  • 

7  : 

:  813 

i 

.05 

.5 

2.5=  6.1=  2.3= 

.55 

.1: 

w*  •.  1 

5  1  5 

12  :  115 

496  :  495  :  190  : 

25  5 

4 

•  1338 

27.0 

5  .05 

.1:  1.4 

6,2:  4.2:  2.4: 

.3: 

.0 

!■ 

14.7 

i  2  : 

31  :  329 

677  :  488  :  122  : 

9  5 

2 

:  1660 

26.0  -1. 

5  .05 

•4:  4.1 

8.4:  6.1s  1.5: 

.1: 

.0 

5 

80.7 

5 

5  6  5 

68  :  651 

615  :  299  :  33  : 

3  5 

:  1480 

25.0  .1 

5  .15 

.8:  5.6 

7.7!  3.7:  .5: 

.0: 

5 

13.5 

; 

5  25  : 

168  :  464 

301  5  71  :  6  : 

: 

;  1035 

24.0  -1. 

5  .3  = 

2,15  5.8 

3.8:  .9=  .1: 

5 

: 

12.9 

4  5  56  • 

242  :  249 

81  :  1/.  :  1  5 

:  647 

23.0  -1. 

.(>: 

3.0:  3.1 

1.05  .2:  .0: 

:• 

8.1 

10  :  106  : 

167  :  86 

10  :  3  5  1  5 

•  383 

22.0  -1. 

.15  1.3 5 

2.1:  1.1 

.15  .0:  .0: 

: 

4.8 

21  5  60  5 

44  :  4 

4  5  15  5 

•  134 

21*0 _ 

,3!  .7= 

.5!  .0 

.05  .0:  : 

i 

1.7 

6  :  1?  • 

4  : 

•  •  • 

:  22 

20.0  -1- 

.15  .1: 

.0: 

— 

— 

.3 

Totals 

61  268 

738  1748 

245:  1879  717 

145 

22 

1  8011 

Fcrcent 

.3  3.3 

9.2  21.3 

30.6  23.5  9.0 

1.8 

.3 

.0 

10C.0* 
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Table  77.  BIVARIATE  TABLE  OF  INSTEP  CIRCUMFERENCE  ART)  HEEL  BREADTH 
FOR  U.  S.  ARMY  MEN  (1966) 


HEEL  BiiEADTH 
Centimeters 


I 

» 

T 

£ 

P 

0 

I 

It 

c 

U 

M 

F 

E 

R 

E 

M 

C 

E 


C 

o 

n 

t 

i 

m 

e 

t 

c 

r 

s 


34.0 

33.0 

32.0 

31. C 

30.0 

29. C 

28.0 

27.0 

26.0 

25. C 

24.0 

23.0 

22.0 

21. C 

20.0 
Tot, -as 
Percent 


5.C  5.5  6.0  6.5  7.0  7 

.5  8.0  8.5  9.0 

9.5 

Total 

u  Percent 

1  : 

: 

1 

.0: 

i 

.0 

3 

3 

6 

.0 

.0 

! 

.1 

:  :  :  :  1  : 

8 

11 

11 

2  : 

: 

33 

:  :  :  :  .0: 

.1 

.2 

.2 

.0: 

! 

.5 

:  :  :  6  :  6  : 

39 

57 

18 

1  : 

127 

:  :  s  .1:  .1: 

.6 

.9 

.3 

.0: 

1.9 

:  :  1  :  4  •  36  : 

151 

107 

28 

5  : 

: 

332 

:  :  .0:  .1:  .5= 

2.3 

1.6 

.4 

.is 

: 

5.0 

:  :  1  :  35  :  237  s 

355 

153 

29 

3  : 

: 

813 

*  •  .5:  3.5; 

5.3 

2.3 

.4 

.0: 

: 

12.2 

!  5  :  106  :  532  : 
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161 

10 

4  : 

: 

1328 

:  .is  3.6s  8.0: 

7.6 

2.4 

.1 

.1: 

: 

19.9 

:  :  6  :  241  :  800  : 

486 

87 

4 

s 

: 

1624 

*  :  .is  3.6:  12.0: 

7.3 

1.3 

.1 

! 

:• 

24.3 

:  :  18  :  343  :  729  s 
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24  : 

: 

: 

1363 

:  :  .3:  5.1s  10.9: 

3.7 

.4: 

i 

! 

20.4 

:  2  :  36  :  315  s  315  : 

69 
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2 

744 
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.0 

11.1 
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15 

: 

229 
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.2 

: 

: 
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7 
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.1 
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1 
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: 

10 
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.0 

.0: 

! 

.1 
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: 

*1 

■i. 

:  :  .0:  :  : 

.0 

3  106  1196  2758  1888 

609 
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15 

1 

6681 

.0  1.6  37.9  41.3 

28.3 

9.1 

1.6 

.2 

.0 

100.0? 
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168 


169 
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Table  «1.  DIVAUIATE  TAPLE  OF  IH.3TEP  CIRCUMFERENCE  AM)  HKKWtNKLE 
CIRCUMFERENCE  FOR  U.  S.  ARMY  '.OMEN  (197?) 


HEEL- ANKLE  CIRCUMFERENCE 
Centimeters 

26.0  29. C  30.0  31.0  32.0  33.0  34.0  35.0  36.0  37.0  38.0  39.0  Totals  Percent 


32.0 


31.0 


30.0 


28.0 


o 

n 

t  27.0 
i 

p 

t  26.0 
c 
r 


26. C 


24.0 


23.0 


22.0 


21. C 


20.0 


:  :  : 

:  :  : 

:  :  : 

:  :  1  :  3  :  3  :  2  :  1  : 

=  =  .1=  .2=  .2=  .2=  .1  = 

:  :  :  =  1  =  14  :  9  :  11  :  1  :  ! 

=  s  =  =  .1  =  1.1=  .7=  .8=  .1=  = 

=  =  1  =  4  =  25  =  46  =  30  =  11  =  =  = 

=  =  .1=  .3=  1.9=  3.5=  2.3=  .8=  =  = 

.  .  : 

=  1  =  7  =  42  =  132 

=  .1=  .5=  3.2=  10.1 

81  =  27  =  1  = 

6.2=  2.1=  .1= 

= 

=  11  =  81  =  166  =  120  =  37  =  3  =  ; 

=  .8=  6.2=  12.7=  9.2=  2.8=  .2=  = 

=  40  =  120  =  116  =  30 

=  3.1=  9.2=  8.9=  2.3 

3  ;  ;  ; 

.2=  =  = 

* 

=  44  ;  55 

=  3.4=  4.2 

13  ;  3 

1.0=  .2 

=  8=3 

=  .6=  .2 

10 


:  36 


:  115 


.8 


2.8 


=  117 
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22.3 


=  418 


32.0 


=  309 


23.6 


8.8 


11 


.8 


Totals 

104 

267 

341 

311 

182 

72 

26 

3 

1 

1307 

Percent 

8.0 

20.4 

26.1 

23.8 

13.9 

5.5 

2.0 

.2 

.1 

100.0? 

£ 
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Tabic  82.  BIVARIATE  TABLE.  OF  INSTEP  ClitCUMFKRENCE  AW  liEEL-AUKLE 
CIRCUMFERENCE  FOR  1).  S.  ARMY  MEM  AtiD  WHEN 


HEEL- ANKLE  CIRCUMFERENCE 
Centimeters 

28.0  29.0  30.0  31.0  3^.0  33.0  34.0  35.0  36.0  37.0  38.0  39.0  Ibtaln  Percent 


33.0  - 

* 

* 

5 

• 

• 

1 

! 

5 

: 
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; 

: 

: 
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2 
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31 
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31 
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: 
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; 

1 

: 
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: 

.0 

: 
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1.1: 

.6: 
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4.1 

: 

3 
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64  : 

18  : 
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28.0  — 

• 

.1 
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2.9 

2.0: 

.8: 
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23 
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3337 
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.1: 

.3 

1.5: 

3.7=  4.9 

3.6 

2.0: 

.7: 

.1: 

16.8 

1 

7  : 

65 

2.65  : 

440  :  484 

274 

102  : 

20  : 

2  : 

1660 

26.0  -- 

.0 

.1: 

.3 

3.3: 

5.5:  6.1 

3.4 

1.3: 

.3: 

.0: 

20.3 

2 

43  : 

148 

314  : 

496  :  338 
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: 
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.0 
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: 
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1 

11 
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32 
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:• 

: 
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;>/l#C 

.0 

.1 
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3.3 

3.9: 
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.4 

.0: 

: 

: 
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12 

89 
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115  :■ 
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3 

1  : 

: 

: 
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83.0  --- 

•  *> 

1.3 

2.4: 

2.3 

1.4: 

.5:  .1 

.0 

.0: 

8.1 

40 
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136  : 

41  : 

19  : 

9  :  4 

1 

* 

: 

379 

22.0  — 

.5 

1.6 

1.7: 

.5: 

.2: 

.1:  .1 

.0 

•• 

: 

: 

4.8 

45 

56 

15  : 

5  : 

2  : 

1  :  1 

: 

: 

: 

125 

21.0  — 1 

.6 

.7 

•2: 

.1: 

.0: 

.0:  .0 

: 

: 

1.6 

•• 

8 

3  : 

1  : 

: 

: 

•• 

: 

: 

12 

20.0  — 1 

.1 

.0: 

.0: 

: 

: 

: 

.2 

Totals 

106 

291  ’ 

492 

734 

1166  1624  1578 

1092 

590 

221 

75 

7969 

Percent 

1.3 

3.7 

6.2 

9.2 

14.6 

20.4  19.8 

13.7 

7.4 

2.8 

.9 

100.0* 
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Table  83.  8IVARIATF,  TABLE  OF  HKKi~  ANKLE  CIIlCUMFIilffiNCE  AND  FOOT  LENGTH 
FOR  U.  3.  ARMY  MEN  (1966) 


FOOT  LENGTH 
Centime tors 

21.0  22.0  23.0  24.0  25.0  26.0  27.0  28.0  29.0  30.0  31.0  32.0  Totals  Percent 


A 

K  35.0 

K  0 
L  e 
S  n 

t,  3A.0 
C  i 
I  r: 
i<  o 

C  t  33.0 
i!  n 
K  r 

V  r>, 

K  32.0 


30.0  - 


S 

: 

: 

: 

2  :  2 

4 

i 

.0:  .0 

.1 

1  : 

6  :  5 

3 

15 

.0: 

.1=  .1 

.0 

.2 

1 

7  :  24 

26  :  15 

3 

76 

.0 

.1:  .4 

.4:  .2 

.0 

1.1 

1 

7 

37  :  83 

64  =  25 

3 

220 

.0 

.1 

.6:  1.2 

1.0:  .4 

.0 

3.3 

4 

11 

64 

196  :  214 

86  :  14 

589 

.1 

.2 

1.0 

2.9=  3.2 

1.3=  .2 

8.8 

1 

9 

44 

250 

423  :  303 

55  ••  4 

1089 

.0 

.1 

.7 

3.7 

6.3=  4.5 

.8:  .1 

16.3 

20 

172 

588 

580  :  182 

9  :  1 

1552 

•3 

2.6 

8.8 

8.7:  2.7 

.1:  .0 

23.2 

6 

70 

403 

703 

317  :  50 

3  = 

1552 

.1 

1.0 

6.0 

10.5 

4.7=  .7 

.0: 

23.2 

17 

127 

388 

357 

85  :  8 

2  : 
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Tabic  84.  BIVARIATE  TABLE  OF  HREI^ARKLE  CIRCUMFERENCE  AND  FOOT  LENGTH 
FOR  U.  S.  ARMY  WOMEN  (1977) 


FOOT  LENGTH 
Centimeters 
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Table  85.  BIVA1UATE  TABUS  OF  HEEU- ANKLE  CIRCUMFERENCE  AND  FOOT  1J5NGTH 
FOR  B.  S.  ARMY  KEN  AND  WOMEN 


FOOT  LENGTH 
Centimeters 
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Table  87.  BIVARIATE  TAB1E  OF  HEKUANKLE  CIRCUMFERENCE  ANI)  INSTEP  LENGTH 
FOR  U.  S.  ARMY  WOMEN  (1977) 


INSTEP  LENGTH 
Centi motors 

15.0  16,0  17.0  18.0  19.0  20.0  21.0  22.0  23.0  24.0  25.0  Totals  Percent 


39.0  — 


37.0  . 

1  :  :  : 

:  1 

!! 

:  : 

E 

v 

36.0  - 

: 

_ 

.1:  :  : 

.1 

L 

:  : 

1  : 

1 

1  :  :  : 

:  3 

A 

N 

35.0  - 

:  : 

.1: 

.1 

•1*  •  • 

.2 

K 

C 

:  4  : 

8  : 

14 

•  •  • 

•  •  • 

:  26 

1. 

e 

:  : 

: 

\\ 

n 

S  .3: 

.6: 

1.1 

2.0 

t 

34.0  - 

— 

0 

i 

3  :  28  : 

34  : 

7 

:  :  : 

:  72 

] 

m 

:  : 

:  :  : 

R 

0 

.2:  2.1: 

2.6: 

.5 

:  :  : 

5.4 

£ 

t 

33.0  - 

— 

— 

<2 

e 

1 

22  :  100  : 

49  : 

10 

:  :  : 

:  182 

n 

r 

:  : 

: 

:  :  : 

F 

r> 

.1 

1.7:  7.5: 

3.7: 

.8 

:  :  : 

13.7 

s, 

32.0  _ 

— 

— 

— 

'J 

13 

99  :  158  : 

38  : 

3 

:  :  : 

:  311 

Tp 

;  j 

:  :  : 

N 

1.0 

7.4=  11.9: 

2.9: 

.2 

:  :  : 

23.4 

C 

K 

31.0  . 

:  2 

34 

185  :  103  : 

17  : 

..... 

:  :  : 

:  8/.1 

:  .2 

2.6 

13.9:  7.7: 

1.3: 

?5.6 

30.0  _ 

— 

— 

— 

:  8 

88 

133  :  37  : 

1  : 

:  :  : 

:  267 

:  .6 

6.6 

10.0:  2.8: 

.1: 

:  •:  : 

20.  J 

29.0  - 

:  10 

59 

31  :  4  : 

:  :  : 

:  304 

:  .8 

4.4 

2.3:  .3: 

:  :  : 

7.8 

28.0  - 

:  6 

11 

5  :  : 

- - - 

— 

* 

:  22 

:  : 

:  :  : 

:  .5 

.8 

.4:  : 

:  :  : 

1.7 

27.0  - 

:  1 

;  ; 

:  1 

:  : 

26.0  - 

:  .1 

:  : 

.1 

— 

— 

Totals 

27 

206 

478  ’  434  ’ 

148 

35 

2 

1330 

Percent 

2.0 

15.5 

35.9  32.6 

13.1 

2.6 

.2 

100.0# 

176 


Table  88.  BIVARIATE  TABUS  OF  HESU-ANK115  CIRCUMFERENCE  AND  INSTEP  LENGTH 
FOR  U.  S.  ARMY  MEN  AND  VDMHJ 


INSTEP  usmoth 
Centimeters 
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Table  89.  BIVARIATE  TA3LE  OF  HEEL- ANKLE  CIRCUMFERENCE  AND  FOOT  BREADTH 
FOR  U.  S.  ARMY  MEN  (1966) 


FOOT  BREADTH 
Centimeters 
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Table  90.  BIVARIATK  TAHLK  OF.  HKRL-AiiKLfi  OIIiCUMKKRKNCE  AW  FOOT  MHK.UJTH 
FUR  U.  ARMY  ’/OMEN  (19T?) 


Table  91.  BIVARIATE  TABLE  OK  HEEL-ANKLE  CIRCUMFERENCE  A!fl)  FOOT  BREADTH 
TOR  U.  ii.  ARMY  HEH  AID  WHEN 
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Table  93.  BIVAklATE  TABLE  OF  HEEUANKIE  CIRCUMFERENCE  AND  HEEL  BREADTH 
FOR  U.  S.  ARMY  WOMEN  (1977) 


HEEL  HREADTH 
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Table  92.  BIVARIATE  TAHLK  <■>¥  HEEL-ANKLE  CIRCUMFERENCE  AiD)  HEEL  BREADTH 
FOR  tl.  S.  ARMY  MEN  (1966) 
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Table  94.  BIVARIATE  TABLE  OP  HEEL- ANKLE  CIRCUMFERENCE  A’JD  HEEL  BHEADTH 
FOR  U.  S.  ARMY  MEN  AND  VCM3J 
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Table  97.  BIVARIATE  TABLE.  OF  FOOT  LENGTH  AND  INSTEP  LENGTH 
FOR  U.  S.  ARMY  MEN  AND  VJOMEN 
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Table  98.  BIVARIATE  TABLE  OF  FOOT  LENGTH  AT©  FOOT  BREADTH 
FOR  U.  S.  ARMY  MEN  (1966) 
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Table  99.  BIVARIATE  TABLE  OF  FOOT  LENGTH  AND  FOOT  BREADTH 
FOR  U.  S.  ARMY  WOMEN  (1977) 
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Table  100.  BIVARIATE  TABLE  OF  FOOT  LENGTH  AND  FOOT  BREADTH 
FOR  U.  S.  ARMY  MEN  AND  WOMEN 
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•  *  » 

•  •  • 

•  •  • 

•  *  • 

•  •  • 

•  *  • 

:  6  :  44 

•  • 
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:  .1:  .5 
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.8:  .3:  : 

•  •  • 
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•  .0:  .0 
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.1:  :  .0: 

Totals  10  138  708  2393  2892  1528  320  22  1 

Percent  .1  1.7  8.8  29.9  36.1  19.1  4.0  .3  .0 


100.# 
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Table  101.  BIVARIATE  TABLE  OF  FOOT  LENGTH  AND  HEEL  BRE  DTH 
FOR  U.  S.  ARMY  MEN  (1966) 


F 

0 

0 

T  I 
n 

L  c 
E  h 
N  c 


HEEL  BREADTH 
Inches 

1.75  2.00  2.25  2.50  2.75  3.00  3.25  3.50  3.75  Totals  Percent 


8.0 
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• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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• 

« 

• 

• 
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• 

• 

• 

• 

• 

:  .0: 
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• 

• 

• 

• 

• 

:  26  : 
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• 

• 

• 

• 

• 
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• 
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■* 
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• 

• 
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• 
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• 
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• 

• 

1  :  : 

• 

• 

• 

oO  *  • 

31  815  3217  2255  331  30  3  6682 

.5  12.2  48.1  33.7  5,0  .4  .0 


100.0% 
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Table  102.  BIVARIATE  TABLE  OF  FOOT  LENGTH  AND  HEEL  BREADTH 
FOR  U.  S.  ARMY  WOMEN  (1977) 


HEEL  BREADTH 
Inche  s 

1.75  2.00  2.25  2.50  2.75  3.00  3.25  3.50  3.75  Totals  i>ercent 


12.5 - 
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• 

• 
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.2 
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• 
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• 

.6 
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• 
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• 
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7.4 
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16.8 

• 

• 

• 

57  : 
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• 
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62 
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• 
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.9 

Totals  2  277  734  277  40 

Percent  .2  20.8  55.2  20.8  3.0 
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Table  103.  BIVARIATE  TABLE  OF  FOOT  LENGTH  Alii)  HEEL  BREADTH 
FOR  U.  S.  ARMY  KEN  AND  WOMEN 


HEEL  BREADTH 
Inches 

1.75  2.00  2.25  2.50  2.75  3.00  3.25  3.50  3.75  Totals  Percent 
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29.9 

:  :  17  :  456  -.1371  :  584  :  41  :  1  :  : 

2470 
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.2 

Totals  2  308  1549  3494  2295  331  30  3 

8012 

Percent  .0  3.8  19.3  43.6  28.6  4.1  .4  .0 
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Table  105.  BIVARIATE  TABLE  .OF  INSTEP  LENGTH  AND  FOOT  BREADTH 
FOR  U.  S.  ARMY  WOMEN  (1977) 


FOOT  BREADTH 
Inches 

2.75  3.00  3.25  3.50  3.75  4.00  4.25  4.50  4.75  5.00  Totals  Percent 
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h 
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7.0 


6.5 


6.0 


5.5 


6  :  3  :  3  : 

•  •  • 

.5:  .2:  .2: 
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4 

• 
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263  : 
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5:1:  :  : 

• 

• 

4 
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1.5: 
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4 

19.8: 

3.5: 

.45  .1:  :  : 

• 

• 

5  : 
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255  : 
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1  *  •  4  4 

JL  •  •  4  • 

• 

4 

4 

.4: 

5.7: 

19.2: 
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.9: 

4  4  4  4 
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• 

• 
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51  : 
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• 

• 

• 
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1.9: 
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• 
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• 

4 
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• 

• 

• 
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4 
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114 


Totals 

10  129 

526 

551 

98 

15 
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.8  9.7 

39.5 

41.4 

7.4 

1.1 

1 

.1 


1330 


.9 


11.6 


39.9 


38.9 


8.6 


.1 
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Table  106.  BIVARIATE  TABLE  OF  INSTEP  LENGTH  AND  FOOT  BREADTH 
FOR  U.  S.  ARMY  MEN  AND  WOMEN 


FOOT  BREADTH 
Inches 

2.76  3.00  3.25  3.50  3.75  4.00  4.25  4.50  4.75  5.00  Totals  Percent 


I 

n  8.0 


e 

s  7.5 


« 

• 

• 

• 

• 

• 

• 

• 

« 

• 

• 

• 

1 

.0 

1 

.0 

• 

• 

« 

• 

• 

• 

:  :  :  2 

9 

3  : 

1  : 

15 

• 

• 

• 

• 

• 

:  :  :  .0 

.1 

.0: 

.0:  : 

.2 

• 

• 

• 

• 

:  9  :  70 

•  *  • 
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48  : 

9  : 

238 

• 

• 

• 

• 

• 

:  :  .1:  .9 

1.3 

.6: 

•  • 

.1: 

3.0 

• 

• 

• 

1  :  5  :  163  :  513 
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134  : 

7  :  1  : 

1314 

• 

• 

• 

• 

« 

•  ♦  » 

#0*  #1*  2.0:  6  •  4. 

6.1 

1.7: 

•  • 

,1:  .0: 

16.4 

• 

• 

• 
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751 
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5  :  : 
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• 

• 

• 

• 

• 

• 

•  •  • 

.0:  1.1:  11.6:  20.1 

9.4 

1.4: 

•  • 

.1:  : 

43.6 

• 

• 

1  : 

23  :  274  :  969  :  622 
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19  : 

• 
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* 

» 

• 

• 

.0: 

•  •  • 

.3:  3.4:  12.1:  7.8 

2.0 

• 

.2: 

25.8 

• 

t 

5  : 
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15 

2  : 
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• 

• 

t 

.1: 

•  •  • 

1.0:  3.6:  3.7:  .9 

.2 

.0: 

9.5 

• 

• 

4  s 
• 

32  :  52  :  27  :  1 

1 

117 

• 

• 

• 

• 

.0: 

.4:  .6:  .3:  .0 
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1.5 

• 

• 

• 

• 

:  1  :  : 

i 

1 

• 

• 

• 

* 

• 

• 

:  .0:  : 

.0 

Totals  10  138  708  2393  2892  1528  320  22  1 

Percent  .1  1.7  8.8  29.9  36.1  19.1  4.0  .3  .0 


100.0# 
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Table  107.  BIVARIATE  TABLE  OF  INSTEP  LENGTH  AND  HEEL  BREADTH 
FOR  U.  S.  ARMY  MEN  (1966) 


HEEL  BREADTH 
Inches 

1.75  2.00  2.25  2.50  2.75  3.00  3.25  3.50  3.75  Totals  Percent 
*•««••••• 

•  •  «  •  ♦  T  «  •  •  •  *) 

•  *  *  *  •  JL  «  •  •  •  J 
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n  8.0 - — - 
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Totals 


Percent 


31  815  3217  2255  331  30  3 

.5  12.2  48,1  33.7  5.0  .4  .0 


100,0# 
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Table  109.  BIVARIATE  TABLE  OP  INSTEP  LENGTH  AND  HEEL  BREADTH 
FOR  U.  S.  ARMY  MEN  AND  \DMEN 


HEEL  BREADTH 
Inches 

1.75  2.00  2.25  2.50  2.75  3.00  3.25  3.50  3.75  totals  Percent 
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9 
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Table  110.  BIVARIATE  TABLE  OF  FOOT  BREADTH  AND  HEEL  BREADTH 
FOR  U.  S.  ARMY  MEN  (1966) 


HEEL  BREADTH 
Inches 

1.75  2.00  2.25  2.50  2.75  3.00  3.25  3.50  3.75  Totals  Percent 
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Table  111.  BIVARIATE  TABUS  OF  FOOT  BREADTH  AND  HEEL  BREADTH 
FOR  U.  S.  ARMY  WOMEN  (1977) 

HEEL  BREADTH 
Inches 


1.75  2.00  2.25  2.50  2.75  3.00  3.25  3.50  3.75  Totals  Percent 
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.4 

t  :  :  526 

:  :  :  39.5 

3.00  — 

:  65  :  54 

4  4 

:  4.9:’  4.1 

9 

.7 

1 

.1 

:  :  ;  129 

:  :  ;  9.7 

< 

2.75  -- 

2  ;  7  ;  1  : 

4  4  4 

4  4  4 

.2;  .5:  .1: 

:  :  :  10 

:  :  :  .8 

Totals 


277  734  277  40 

20.8  3.0 


1330 


200 


Percent 


2  20.8  55.2 
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Tablo  113.  BIVARIATE  TABLE  OF  BALL  OF  TOOT  CIRCUMFERENCE  AND  FOOT  LENGTH 
FOR  U.  <5.  ARMY  MEN  (1966) 


3 
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L 

L 
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F 

r’ 
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0 

T 

G 

I 

n 

c 

u 

y 

y 

t; 

R 

y 

K 

r 
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FOOT  LENGTH 
Inches 

.0  8.5  9.0  9.5  10.0  10.5  11.0  11.5  12.0  12.5  13.0  Totals  Percent 


12.5 


12.0 


11.5 


11.0 


10.5 


I 

n  10.0 
c 
h 
e 

a  9.5 


9.0 


8.5 


8.0 


7.5 


7.0 
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:  : 

!  ; 

• 
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1 
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• 

J 
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: 

.0 
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4 
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.0: 

.0: 

.1 

.0':  ’: 

.2 

:  : 

7 

37  : 
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19 

13  :  :  128 

:  : 

.1 

.6: 

.8: 

.3 

.2:  ! 

1.9 

* 

1 

9 
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279  : 

253  : 

59 

14  :  1  :  726 

*•  : 

.0 

.1 

1.6 

4.2: 

3.8:' 

.9 

.2:  .0: 

10.9 

:  : 

6 

86 
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383  : 

64 

4  :  :  1922 

i  ! 

.1 

1.3 

7.8 

12.8: 

5.7: 

1.0 

.1=  : 

28.8 

:  :  1 

33 
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885 

756  : 

215  : 

19 

2  :  :  2148 

i  :  .0:  .5 

3.5 

13.2 

11.3  i 

3.2: 

.3 

.0:  ! 

32.1 

•  • 

4? 

303 

519 

321  : 

54  : 

12 

:  :  1251 

.6 

4.5 

7.8 

4.8: 

.ei 

.2 

18.7 

•  • 

»  • 

•  • 

30 
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88  : 

16  : 

3 

:  :  402 

•  * 

•  • 

•  * 

.4:  1.5 

2.5 

i.3* 

.2: 

.0 

!  i 

6.0 

:  1  : 

10 

17 

29 

13  : 

2  : 

:  :  72 

:  .0: 

.1 

.3 

•4 
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.0: 

! 

1.1 

:  :  1  «  2 

6 

8 

1  : 

• 

:  :  18 

:  : 

: 

: 

:  : 
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.0 

.1 

.1 

.0: 

: 
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.3 

1 

: 

:  :  1 
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5 

.0 

:  : 

. 

* 

;  ; 

Totals  1  2  124  759  2246  235/.  978  181  36  1  6682 

.0  1.9  11.4  33.6  35.2  14.6  2.7  .5  .0 


Percent 
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Table  118.  BIVARIATE  TABLE  OP  BALL  OF  FOOT  CIRCUMFERENCE  AID  INSTEP  LENGTH 
FOR  U.  3.  ARMY  MEN  AND  VCMLN 

INSTEP  UCNOTTi 
Inches 


5.5  6.0  6.5  7.0  7.5  8.0  8.5  9.0  9.5  10.0  Totals  Percent 

t  ::::::::  : 


12.5  - 

i 

J 

1  : 

f 

..... 

1 

12,0  - 

. 

• 

* 

.0! 

i 

.0 

* 
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4  : 
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1 

13 

11.5  - 

* 
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.0: 
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.0 

.2 

: 

5 

1 

3 

44  : 
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5 
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• 

* 

.0 

.0 
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.1 

1.6 

: 

2 

46 
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7 
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• 

* 

.0 

.6 

4.1! 

3.4: 

.9: 

.1 

9.1 

: 

: 

25 
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1  : 

1940 
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* 

: 

.3 

3.5 

13.1*! 

6.2: 

1.1* 

.0’: 
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• 

• 

: 

2  : 

62 
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334  : 

32  : 

2 

2245 

9.5  - 

.0: 

1.0 

7.5 

14.9: 

4.2: 

.4: 

.0 

23.0 

• 

8  i 
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648  : 
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1665 
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! 

•Is 
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8.5 

8.1: 

1.4* 

.2i 

20.8 

: 

51  : 
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8.5  - 

*• 
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3.9 
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12.0 

* 

i 
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32 
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* 
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• 

.0 
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: 
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15 
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: 
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; 
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.2 

.1 
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* 

.5 

i 

• 

1 

5 

* 

: 
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• 

♦ 

• 

.0 
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* 

I 

.0 
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: 
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15 

1  ’ 
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.0 

1.5 
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25.8 

43.6 

16.4 

3.0 

.2 

.0 

100.0? 
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Table  119.  BIVARIATE  TABUS  OF  BALL  OF  POO':'  CIRCUMFERENCE  AND  FOOT  BREADTH 
FOR  U.  3.  ARMY  HEN  (1966) 


FOOT  BREADTH 
Inches 

2.75  3.00  3.25  3.50  3.75  4.00  4.25  4.50  4.75  5.00  Tbtals  Percent 


12.5 


12.0 


11.5 


11.0 


10.5 


I 

n  10.0 
c 
h 
e 

s  9.5 


9.0 


8.5 


8.0 
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:  :  .0: 

1 

.0 

:  :  :  1 

10  :  2  :  : 

13 

:  :  :  .0 

.1:  .0:  : 

.2 

:  :  4  :  45 

69  :  10  :  : 

128 

:  .1:  .7 

1.0:  .l!  ! 

1.9 

:  :  : 

:  11  :  154  :  398 

154  :  9  :  : 

726 

:  :  : 

:  .2:  2.3:  6.0 

2.3:  .1:  : 

10.9 

:  :  : 

:  131  :  989  :  735 

66  :  1  :  : 

19  22 

:  :  : 

:  2.0:  14.8:  11.0 

1.0:  .0:  : 

28.8 

:  :  1  : 

8  :  721  :1163  :  243 

12  :  :  : 

2148 

:  :  .0: 

.1:  10.8:  17.4:  3.6 

9  •  •  • 

•  •  • 

32.1 

:  :  2  : 

70  :  740  :  357  :  74 

8  :  :  : 

1251 

:  :  .0: 

1.0:  11.1:  5.3:  1.1 

.1:  :  : 

18.7 

:  :  4  ■ 

75  :  191  :  115  :  17 
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:  :  .1: 

1.1:  2.9:  1.7:  .3 

6.0 
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72 
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1.1 
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5  :  12  :  : 

18 

:  :  .0: 

.1:  .2:  : 

.3 

1  :  :  : 

1 

.0:  :  : 

.0 

7.0  — 
Ibtals  ’ 
Percent 


9  182  1842  2794  1513  319  22  1  6682 

.1  2.7  27.6  <*1.8  22.6  4.8  .3  .0 


100.0 % 
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Table  120.  BIVARIATE  TABLE  OK  BALL  OP  FOOT  CIRCUMFERENCE  A'©  FOOT  BREADTH 
FOR  U.  S.  ARMY  WOMEN  (1977) 


FOOT  BREADTH 
Inches 

2.75  3.00  3.25  3.50  3.75  4.00  4.25  4.50  4.75  5.00  Tbtals  Percent 
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:  3.8: 

3.2:  .2: 

:  :  : 

7.3 
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! 
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• 
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• 
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• 

• 

• 
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16.6 
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1330 
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.8 
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7.4  1.1 

.1 

100.035 
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Table  121.  BIVARIATE  TABLE  OF  BALL  OF  FOOT  CIRCUMFERENCE  AND  FOOT  BREADTH 
FOR  U.  S.  ARMY  MEN  AND  NOMEN 


FOOT  BREADTH 
Inches 

2.75  3.00  3.25  3.50  3.75  4.00  4.25  4.50  4.75  5.00  Tbtals  Percent 
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9.0 


8.5 


a.o 


7.5 
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: 
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: 
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: 
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: 
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: 
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i  i 
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• 
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Totals  10  138  708  2393  2892  1528  320  22  1  8012 

Percent  .1  1.7  8.8  29.9  36.1  19.1  4.0  .3  .0  100.0* 
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Table  122.  BIVARIATE  TABLE  OF  BALL  OK  FOOT  CIRCUMFEREM3E  AID  HEEL  BREADTH 

FOR  U.  S.  ARMY  MEN  (1966) 


HEEL  BREADTH 
Inches 


B 
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L 
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R 

E 

N 

C 

E 
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:  :  5  * 

267  :1180  :  646  :  47  : 
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:  .1: 
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: 

: 
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•• 

: 

:  :  9  : 
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: 

: 
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! 

! 
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,1 


:  1  : 

:  .0: 
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72 


18 


.0 


.2 


1.9 


10.9 
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32.1 
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6.0 


1.1 


.3 


.0 
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.5  12.2  48.1  33.7  5.0  .4  .0  100.0* 
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Table  124. 


1.75 

tf.5  J- 


12.0 - 


11.5  --- 
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L  : 
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ITE  TABLE  OF  BALL  OF  FOOT  CIRCUMFERENCE  AND  HEEL  BREADTH 
FOR  U.  S.  ARMY  MEtl  AND  V0MB1 

HEEL  BltEADTH 
Inches 

2.00  2.25  2.50  2.75  3.00  3.25  3.50  3.75  Totals  Percent 
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:  : 
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.0 
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19.3 
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100.035 
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Table  127.  BIVARIATE  TAME  OF  DAI!  OF  FOOT  CIRCUMFERENCE  AND  INSTEP 
CIRCUHFERENCE  FOR  tl.  S.  ARMY  MEN  AND  WOMEN 


INSTEP  CIRCUMFERENCE 
Inches 

7.5  8.0  fl.5  9.0  9.5  10.0  10.5  11.0  11.5  12.0  12.5  13.0  Totals  Percent 


12.5  - 


11.5 


11.0 


10.5 


7  :  66 


:  i 

•  » 

•  • 

1  : 

.0: 

1 

.0 
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12 

: 
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.0: 

.0: 

.0: 

.2 
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17  : 
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.0: 
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.0: 
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71  : 

235  : 

263  : 

127  : 

23  : 

2  : 

726 

:  .1 

.9: 

2.9: 

3.3: 

1.6: 

.3: 

.0: 

9.1 

:  3  s 

9  :  77 

596  : 

750  : 

389  : 

102  : 

14  : 

1940 

«  • 

•  • 

•  • 

:  .0: 

.1:  1.0 

7.4: 

9.4: 

4.9: 

1.3: 

.2! 

24.2 

4 78  :  858  :  615  :  195  :  22  :  3  ■ 


2245 


9.5 

.0:  .1:  .8: 

6.0: 

10.7 

7.7: 

2.4:  .3:  .0: 

28.0 

:  : 

:  33  :  353  : 

590  : 

478 

165  : 

40  :  4  :  2  : 

1665 

0  n 

*  u*u* 

7.4: 

6.0 

2.1: 

.5:  .0:  .0: 

20.8 

•  • 

16  :  206  :  407  : 

214  : 

93 

18  : 

4  :  :  : 

958 

8.5 

•  • 

.2:  2.6:  5.1: 

2.7: 

1.2 

.2! 

.0:  :  : 

12.0 

:  1  : 

38  :  156  :  64  : 

28  : 

4 

2  : 

:  : 

293 

8.0 

;  .0; 

.5=  1.9:  .8: 

.3: 

.0 

.0: 

i  ; 

3.7 

:  3  : 

15  :  14  :  6  . 

3  : 

: 

:  :  : 

41 

7.5 


7.0 


:  .0:  .2:  .2:  .1:  .0: 

:  1  s 

:  ,0: 


.5 


.0 


■Ibtala  4  71  419  905  1396  2101  1803  937  301  64  9  8010 

Percent  ,0  .9  5.2  11.3  17.4  26.2  22,5  11.7  3.8  .8  .1  100.05C 
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Table  12R.  BIVARIATE  TABLE  OF  BALL  OF  FOOT  CIRCUMFERENCE  AND  HEEL-ANKLE 
CIRCUMFERENCE  FOR  U.  S.  ARMY  MEN  (1966) 


HEEk- ANKLE  CIRCUMFERENCE 
Inches 


10.5 


n  10.0 

c 

h 

o 

s  9.5 


7.0 

Totals 

Percent 


10.5  11.0  11.5 
•  *  • 

12.0  12.5  13.0  13.5  14.0  14.5  15.0 

15. 

5  lb.O  Totals  Percent 

:  j  : 

•  *  *  •  • 

:  : 

1 

1 

:  :  : 

•  •  •  •  • 

i  i 

.0 

.0 

:  :  : 

:  :  :  :  : 

2  :  7  : 

2 

2 

13 

:  :  : 

:  :  :  :  : 

.0:  .1: 

.0 

.0 

.2 

:  :  : 

:  :  :  2  :  12  : 

49  :  41  : 

19 

5 

128 

:  :  : 

:  :  t  .0:  .2: 

.7:  .6: 

.3 

.1 

1.9 

:  :  : 

:  1  :  10  :  59  s  218  : 

292  :  116  : 

26 

4 

726 

:  :  s 

:  .o!  .1!  .9:  3.3= 

4.4:  1.7: 

•4 

.1 

10.9 

i  :  : 

1  :  11  :  121  :  540  :  781  : 

374  :  76  : 

18 

1922 

:  :  : 

.0:  .2:  1.8:  8.1:  11.7: 

5.6:  l.li 

.3 

28.8 

:  :  : 

8  :  78  :  476  :  871  :  530  : 

161  :  23  : 

1 

21/,  8 

I  !  : 

.1:  1.2:  7.1:  13.0:  7.9: 

2.4:  .3: 

.0 

32.1 

:  :  3  : 

23  :  198  :  473  :  355  :  154  : 

38  :  7  : 

1251 

•  •  •  0  • 

.3:  3.0:  7.1:  5.3'’  2.3: 

.6:  .1: 

18.7 

:  :  4  : 

2U  :  86  :  122  :  106  :  43  : 

17  :  : 

402 

!  :  .1: 

.4=  1.3=  1.8:  1.6:  .6: 

.3:  : 

6.0 

:  :  1  : 

10  :  18  :  25  :  14  :  4  : 

: 

72 

:  :  .0: 

!  : 

1.1 

:  :  1  : 

4  :  4  :  7  :  2  :  : 

:  : 

18 

:  :  .0: 

!  : 

.3 

:  :  : 

:  1  :  :  :  : 

:  : 

1 

:  :  i 

:  .0:  :  :  : 

i  1 

9 

70  ’  397  1234  1949  1742 

933  '  270  ' 

66 

12 

6682 

t  .1 

1.0  5.9  18.5  29.2  26.1 

14.0  4.0 

1,0 

.2 

100.05$ 

Table  129.  BIVARIATE  TABLE  OF  BAIL  OF  FOOT  CIRCUMFERENCE  AND  HEEL- ANKLE 
CIRCUMFERENCE  FOR  U.  S.  ARMY  WHEN  (1977) 


i  ' 


HEEL-ANKLE  CIRCUMFERENCE 
Inches 

10.5  11.0  11.5  12.0  12.5  13.0  13.5  14.0  14.5  15.0  15.5  16.0  Ibtals  Percent 


F 

0 

0  1 

T  n  10.0 

c 

C  h 
T  e 

R  a  9.5 

C 
U 
M 

F  9.0 


1  1 

1 

.  . 

5 

.  * 

1  : 

.1:  : 

: 

5  :  9 

4  : 

:  : 

i 

.4:  .7 

.3:  : 

i 

! 

24 

44  s  24 

5  :  : 

:  t 

s 

1.8 

3.3:  1.8 

.4:  : 

:  : 

:  3 

60 

171 

141  :  34 

4  :  1  : 

:  : 

.2 

4.5 

12.9 

10.6:  2.6 

.3:  .l! 

:  • 

3  :  63 

227 

196 

64  :  3 

•  * 

.2!  4.7 

17.1 

14.7 

4.8:  .2 

•  : 

11  :  92 

86 

32 

: 

:  : 

:  ; 

.8:  6.9 

6.5 

2.4 

: 

:  : 

:  : 

9  :  10 

3 

.1 

: 

: 

.7:  .8 

.2 

.1 

! 

: 

i 

Totals  23  166  376  424  254  70  14  1 

Percent  1.7  12.6  28.3  31.9  19.1  5.3  1.1  .1 


i  97 


:  221 


:  23 


100.0* 


table  130.  BIVARIATE  TAB1K  CP  BALL  OF  TOOT  CIRCUMFERENCE  AND  HEEL- ANKLE 
CIRCUMFERENCE  TOR  U.  S.  ARMY  MEN  At©  WOMEN 


HEEL-ANKLE  CIRCUMFERENCE 
Inches 

10.5  11.0  11.5  12.0  12.5  13.0  13.5  14.0  14.5  15.0  15.5  16.0  Totals  Percent 


n  10.0 
c 
il 
o 

s  9.5 


:  s  : 

: 

| 

1 

.0 

1 

.0 

:  :  : 

:  : 

: 

: 

: 

2  : 

7 

2  : 

2 

13 

:  :  : 

5  5 

:* 

! 

.0: 

.1 

.0: 

.0 

.2 

:  :  : 

: 

• 

2  : 

12  : 

49  : 

41 

19  : 

5 

128 

:  s  : 

:  ! 

: 

.0: 

.1: 

.6’: 

.5 

.2: 

.1 

1.6 

:  :  : 

:  1  : 

10  : 

59  : 

219  : 

292  : 

116 

26  : 

4 

727 

:  :  : 

:  .0: 

.1: 

•  7: 

2.7: 

3.6: 

1.4 

.3: 

.0 

9.1 

:  :  : 

1  :  11  : 

126  : 

549  : 

785  : 

374  : 

76 

18  : 

1940 

!  :  : 

:  : 

: 

: 

: 

: 

* 

:  :  : 

.0:  .1: 

1.6: 

6.9: 

9.8: 

4.7  = 

.9 

.2: 

24.2 

:  :  : 

8  :  102  : 

520  : 

895  : 

535  : 

161  : 

23 

1  : 

2245 

:  : 

.1:  1.3: 

6.5: 

11.2: 

6.7:’ 

2.0: 

.3 

.0: 

28.0 

s  :  6  i 

83  :  369  : 

614  : 

389  : 

158  : 

39  : 

7 

166f 

!  !  ,li 

1.0:  4.6: 

7.7: 

4.9: 

2.0: 

.5  = 

.1 

20.8 

:  3  :  67  : 

251  :  282  : 

186  : 

109  : 

43  : 

17  : 

: 

958 

s  .0:  .8: 

3.1:  3.5: 

2.3  = 

1.4 « 

.5: 

.2: 

12,0 

:  11  :  93  : 

96  :  50  : 

25  : 

14  : 

4  : 

: 

: 

293 

:  .1:  1.2: 

1,2:  .6: 

.3: 

2: 

.0: 

: 

i 

3.7 

:  9  :  11  : 

7  :  5  : 

7  : 

2  : 

: 

41 

:  .1:  .1: 

.1:  .1: 

.1: 

.0: 

: 

.5 

:  :  : 

:  1  : 

: 

: 

: 

1 

:  :  : 

:  .0: 

: 

: 

: 

.0 

Totals  23  177  4 46  821  1408  2019  1856  934  270  66  12  8012 

Percent  .3  2.2  5.6  10.2  18.6  25.2  21.9  11.7  3.4  .8  .1 


100.0* 
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Table  131.  HI VARIATE  TAHLF.  OFINNTEP  CIRCUMFERENCE  AN!)  POUT  LENGTH 
FOR  U.  S.  ARMY  MEN  (1966) 


FOOT  LENGTH 
Inches 

8.0  8.5  9.0  9.5  10.0  10.5  11.0  11.5  12.0  12.5  13.0  totals  Percent 


14.0 - 


:  s  1 

:  s  .0 


:  1  :  :  1 

:  .0:  t 


13.0 - 

- 

:  1 

3 

4  !  1  !  :  9 

12,5  _ 

!  .0 

.0 

.1:  .0!  :  .1 

: 

1 

*  13 

35 

12  :  3  :  s  64 

12.0  - 

: 

.0 

••  .2 

.5 

.2:  .0:  !  1.0 

: 

1 

26  :  109 

117 

38  :  10  !  :  301 

* 

.0 

.4:  1.6 

1.8 

.6:  .1:’  !  4.5 

: 

12 

180  :  380 

292 

57  !  16  :  :  937 

H.o _ _ 

: 

.2 

2.7:  5.7 

4.4 

.9!  .2!  s  14.0 

:  6 

96 

554  ;  761 

316 

49  :  5  *•  1  :  1788 

; 

:  .1 

1.4 

8.3:  11.4 

4.7 

.7:  il:  .0:  26.8 

10.5 - 

- - - - 

i 

1  s  30 

249 

827  s  720 

175 

17  :  :  t  2019 

10,0 

.0:  .4 

3.7 

12.4:  10.8 

2.6 

.3!  :  s  30.2 

:  42 

257 

487  s  298 

35 

2  !  !  s  1121 

9. S  ......  _ 

i  .6 

3.8 

7.3!  4.5 

.5 

.0:  •*  s  16.8 

:  1 

:  26 

125 

142  :  67 

4 

2  :  :  s  367 

:  .0 
9.0 

:  .4 

1.9 

2.1’.  1.0 

.1 

.0:  :  s  5.5 

1  :  17 

15 

28  :  4 

1 

:  s  s  66 

a. 5  _ 

.0:  .3 

.2 

.4’-  .1 

.0 

:  :  !  1.0 

:  3 

3 

2  : 

!  !  !  8 

a.o - 

•  .0 

.0 

.0! 

!  !  *  .1 

Totals  1  ■  2  124  759  2246  2354  978  181  36  1  6682 

Percent  .0  .0  1.9  11.4  33.6  35.2  14.6  2.7  .5  .0 


100.0* 
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Table  133.  BIVARIATE  TABLE  OF  INSTEP  CIRCUMFERENCE  AND  FOOT  LENGTH 
FOR  U.  S.  ARMY  MEN  AND  WOMEN 


FOOT  LENGTH 
Inches 


1 

N 

S 

T 

K 

P 

C 

I 

R 

C 

U 

M 

F 

E 

R 

E 

N 

C 

E 


14.5 


14.0 


13.5 


13.0 


12.5 


12.0 


11.5 
I 

n 

h  11.0 

e 

s 

10.5 


10.0 


9.5  - 


9.0 


8.5 


8.0 


7.5 


8.0  8.5  9.0  9.5  10.0  10.5  11.0  11.5  12.0  12.5  13.0  Tbtals 

Perce 

:  :  :  :  : 

:  1  : 

:  1 

:  :  •  :  : 

:  .o! 

.0 

:  :  :  :  : 

i 

:  :  :  :  : 

1 

:  1 

:  :  :  :  : 

.0 

s 

.0 

:  :  :  :  t 

:  1  :  3 

4 

1 

:  9 

:  :  :  :  : 

:  .0:  .0 

.0 

.0 

.1 

:  :  :  :  1  : 

:  13  :  35 

12 

3 

:  64 

:  :  :  :-  .0: 

:  .2:  .4 

.1 

.0 

• 

.8 

:  :  :  :  1  : 

26  :  109  :  117 

38 

10 

:  301 

:  :  !  :  .0: 

.3:  1.4:  1.5 

.5 

.1 

: 

3.8 

:  :  :  :  12  : 

180  :  380  :  292 

57 

16 

:  937 

•  •  •  t  1  • 

•  •  •  •  » X  • 

2.2:  4.7':  3.6 

.7 

.2 

*: 

11.7 

:  ;  s  6  :  99  : 

557  :  768  :  317 

50 

5 

1  :  1803 

:  !  !  .1!  1,2: 

7.0:  9.6:  4.0 

.6 

.1 

.0: 

22.5 

:  :  1  :  32  :  269  : 

869  :  737  :  176 

17 

:  2101 

:  :  .0:  .4:  3.4: 

10.8:  9.2:  2.2 

.2 

i 

26.2 

:  :  1  :  95  :  370  : 

578  :  314  :  36 

2 

:  1396 

:  :  .0:  1.2:  4.6: 

7.2:  3.9:  .4 

.0 

s 

17.4 

:  3  :  32  :  239  :  334  : 

222  :  69  :  4 

2 

:  905 

:  .0:  .4:  3.0:  4.2: 

2.8:  .9:  .0 

.0 

*: 

11.3 

:  6  :  74  :  201  :  96  : 

36  :  5  :  1 

:  419 

:  .1:  .9:  2.5:  1.2: 

.4:  .1:  .0 

i 

5.2 

:  2  :  31  t  26  :  10  : 

2  :  : 

:  71 

:  .0:  ,4‘-  .3s  .1: 

.0:  : 

: 

.9 

:  2  :  1  :  1  :  : 

:  : 

:  4 

;  *0t  #0:  #0i  : 

: 

5 

.0 

Tbtals  13  140  600  1192  2470  2397  981  182  36  1  8012 

Percent  .2  1.7  7.5  14.9  30.8  29.9  12.2  2.3  .4  .0  100.0* 
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Table  135.  BIVARIATE  TABLE  OF  IIISTKP  CIRCUMFERENCE  AND  INSTEP  LENGTH 
FOR  U.  S.  ARMY  WOMEN  (197?) 


INSTEP  LENGTH 
Inches 

5.5  6.0  6.5  7.0  7.5  8.0  8.5  9.0  9.5  10.0  Totals  Percent 

14.5- - - - - - - - - - - - - - - - - - - -- 


14.0 - 


13.5  -- 


12.5  — 


I  o.O - 


I 

n 

h  n.o 

c 

3 


:  :  :  : 

! 

. 

:  :  :  : 

5  = 

5  : 

5  ;  •  ;  ; 

15 

:  :  :  : 

•4s 

•4:  •  :  : 

1.1 

:  :  :  5  : 

36  : 

36  : 

5  •  •  •  • 

•  •  •  • 

82 

:  :  :  .4- 

2.7= 

2.7: 

•4*  •  •  • 

6.2 

:  *  2  :  48  : 

158  : 

65  : 

2  ;  ;  ;  ; 

275 

:  :  ,2:  3.6= 

I!.?: 

4.9: 

*2  ■  •  ■  • 

20.7 

:  29  :  228  = 

239  : 

42  : 

:  :  :  : 

538 

:  :  2.2:  17.1*- 

18.0: 

3.2: 

40.5 

:  1  :  58  :  201  : 

87  : 

6  : 

:  :  :  : 

353 

:  .1:  4.4:  15.1: 

6.5: 

.5: 

:  :  :  : 

26.5 

:  :  22  :  35  : 

6  : 

:  :  :  : 

63 

:  :  1.7:  2.6: 

.5: 

: 

:  :  :  : 

4.7 

s  :  3  :  1  : 

: 

4 

:  .2:  .1: 

: 

•  •  a  • 

.3 

1  114  518 

531 

154 

12 

1330 

t  .1  8.6  38.9 

39.9 

11.6 

.9 

100.0* 
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Table  136.  BIVARIATE  TABLE  OF  INSTEP  CIRCUMFERENCE  AND  INSTEP  U5NGTH 
FOR  U.  S.  ARMY  MEN  AND  VAJMEN 


IN.  STEP  LEtlO'm 
Inches 


I 

n 

h  n.o 

e 

3 


5.5  6.0  6.5  7.0  7.5  8.0  8.5 

9.0 

9.5 

10.0  "totals 

Percent 

:  s  :  :  •  :  1  : 

: 

: 

:  1 

t  :  :  ;  .  *  C. 

: 

: 

.0 

i  :  :  :  :  :  : 

: 

. 

::::::: 

1  : 

:  1 

::::::: 

.0: 

.C 

»  «  •  .  •  «  J  j 

6  : 

:  9 

::::::  .0: 

.1: 

.1 

!  :  :  ;  1  ;  14  :  31  s 

16  : 

2  : 

:  GU 

:  :  :  :  .0:  .2:  .4: 

.2! 

.0: 

.8 

:  :  :  1  :  8  :  104  :  135  s 

48  : 

5  : 

:  301 

i  :  s  .0:  .l!  1.3:  1.7: 

.6: 

.1: 

3.8 

:  :  :  1  :  70  :  438  :  353  : 

68  : 

6  : 

1  :  937 

:  :  :  ,0:  .9:  5.5:  4.4: 

•  >*: 

.1: 

.0:’ 

11.7 

:  :  :  17  :  286  :1019  :  415  : 

GU  : 

2  : 

:  1803 

:  :  :  .2:  3.6:  12.7:  5.2: 

.8: 

.0: 

22.5 

:  :  :  73  :  599  :1132  :  266  : 

31  : 

:  2101 

:  :  :  .9:  7.5:  14.1:  3.3: 

.4: 

26.2 

:  :  4  :  144  :  576  :  581  :  89  : 

2  : 

:  1396 

:  :  .0:  1.8:  7.2:  7.3:  1.1: 

.0: 

17.4 

:  :  29  :  271  :  403  :  180  :  20  : 

2  : 

: 

:  905 

:  :  .4:  3.4:  5.0:  2.2:  .2: 

.0: 

: 

11.3 

:  1  :  59  :  216  :  115  :  27  :  1  : 

: 

: 

:  419 

•  #0j  •  7  •  2#7*  •  «3* 

: 

:’ 

5.2 

:  22  :  39  :  9  :  1  :  : 

: 

:  71 

:  .3:  .5:  .1:  .0:  : 

: 

.9 

:  3 

:  .0 


"totals  1  117  763  2067  3496  1314  238  15  1  8012 

Percent  .0  1.5  9.5  25.8  43.6  16.4  3.0  .2  .0  100.0* 
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Table  117.  BIVARIATE  TABLE  OF  INSTEP  CIRCUMFERENCE  A! ID  FOOT  BREADTH 
FOR  U.  3.  ARMY  HEN  (1966) 


FOG'.'  BREADTH 
Inches 

2.75  3.00  3.25  3.50  3.75  4.00  4.25  4.50  4.75  5.00  totals  Percent 


14.5 


14.0 


I 

N 

!i 

T 

E 
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.1 
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1 

11 

21 
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2 
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! 

.0 

.2 

.3 

.4 

.0 

.c: 

1.0 

: 

: 

5 

84 
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60 

3 
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11.5 

: 

i 

.1 

1.3 

2.2 

.9 

.0 

4.5 

: 

1  : 

72 

345 

398 

111 

10 

•  937 

11.0 

: 

.0: 

1.1 

5.2 

6.0 

1.7 

.1 

14.0 

■ 

12  : 
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76 

4 

:  1788 

10.5 

: 

.2  = 

4.5 

13.1 

7.8 

1.1 

.1 

26.8 

:  * 

33  • 
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330 

28 

2 

••  2019 

10.0 

t 

.5  = 

10.0 

14.4 

4.9 

.4 

.0 

30.2 

: 

3 

67  : 

555 

414 

75 

7 

••  1121 

9.5 

: 

.0 

1.0 : 

8.3 

6.2 

1.1 

.1 

16.8 

4 

45  ; 
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93 

15 

;  367 

9.0 

.1- 

.7! 

3.1 

1.4 

.2 

5.5 

: 

2 

19  • 

33 

7 

4 

1 

:  66 

8.5 

: 

.0 

.3: 

.5 

.1 

.1 

.0 

1.0 

t 

5  • 

1 

2 

:  8 

8.0 

* 

.0 

.0 

.1 

7.5 - 

Totals 
Percent 


9  182  1842  2794  1513  319  22  1  6682 

.1  2.7  27.6  41.8  22.6  4.8  .3  .0  100.0* 
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Table  139.  HIV  AM  ATE  TABLE  OF  INSTEP  CIRCUMFERENCE  AND  FOOT  BREADTH 
FOR  U.  S.  ARKlf  MEN  AND  WOMEN 


R 

C 

U 

H 

F 

E 

R 

E 

N 

C 

E 


FOOT  BREADTH 
Inches 

2.75  3.00  3.25  3.50  3.75  4.00  4.25  4.50  4.75  5.00  Totals  Percent 
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13.5 


13.0. 


12.5 


12.0 


11.5 

I 

n 

c 
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10.5 


10.0 


9.5 
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8.5 


8.0 
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: 

1 

!  * 

s  s 

• 

:  1  : 

1 

i  .0! 

.0 
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«  • 

•  • 
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•  •  •  • 

•  •  *  « 

: 

•  i 

1 

1 

! 

i 
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.0 

.0 

: 

:  1  : 

7 
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9 

: 

:* 

.Oj 

.1 

.0! 

.1 

:  : 
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11  :  21  ; 

28 

2  : 

1  : 

64 

;  i 

.oi 

.l!  .3! 

.3 

.ol 

.0! 

.8 

:  : 

5  : 

84  :  149  : 

60 

3  : 

301 

!  * 

.l! 

1.0:  1.9*: 

.7 

.0! 

3.8 

• 

1 

72  : 

345  :  398  : 

111 

10  : 

: 

937 

:  i 

.0 

.9:' 

4.3!  5.0: 

1.4:  .l! 

; 

11.7 

:  : 

12 

301  : 

886  :  524  : 

76 

U  : 

: 

1803 

;  ! 

.1 

3.8': 

11.1*  6.5! 

.9 

.0’; 

’: 

22.5 

38 

706  : 

987  :  339  : 

29 

2  : 

: 

2101 

.5 

8.8:' 

12.3:’  4.2.' 

• 

.0! 

! 

26.2 

:  : 

5 

118 

730  : 

460  :  76  : 

7 

1396 

:  i 

.1 

1.5 

9.1: 

5.7:  .9! 

.1 

17.4 

: 

28 

277 

478  : 

107  :  15  : 

905 

.3 

3.5 

6.O.’ 

1.3:  .2:’ 

11.3 

:  3  : 

73 

230 

98  : 

10  :  4  : 

1 

41 9 

:  .oi 

.9 

2.9 

1.2; 

.l!  .0! 

.0 

5.2 

:  6  • 

30  : 

31 

2  ; 

2  :  : 

71 

:  mil 

.4! 

.4 

.0! 

:  i 

.9 

:  1  : 

2  : 

1 

• 

:  : 

4 

:  .0: 

.0': 

.0 

! 

:  : 

.0 

10 

138 

708 

2393  2892  1528 

320 

22 

1  ’ 

8012 

t  .1 

1.7 

8.8 

29.9 

36.1  19.1 

4.0 

.3 

.0 

100.0* 
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Table  140.  ill  V  AM  ATE  TABLE  OF  ItIBTEP  CIRCUMFERENCE  AHD  HEEL  BREADTH 
FOR  U.  S.  ARMY  MEM  (1966) 


HEEL  D1UJADTH 
Inches 

1.75  2.00  2.25  2.50  2.75  3.00  3.25  3.50  3.75  Totals  Percent 


U.5 


14.0 


I 

N 

S 

T 

K 

P 

C  I 

I  n 

R  c 

0  h 

U  e 

M  r, 

F 
15 

R 

T? 

K 

C 
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13.0 
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12.0 
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ll.C 


10.5 


10.0 


9.5 


9.0 


8.5 

8.0 

7.5 
Totals 
Percent 


:  1 

:  .0 


.0 


:  1  : 

1 

:  .0: 

.0 

:  :  :  :  s  1 

6  : 

2  :  : 

9 

:  s  :  •'  :  .0 

.1: 

.0:  : 

•  1 

:  :  :  :  4  :  29 

24  : 

7  :  : 

64 

:  :  :  :  ,1s  ,4 

,4  s 

.1:  : 

1.0 

:  :  :  1  :  27  :  182 

82  : 

8  :  1  : 

301 

:  :  :  .0:  2.7 

1.2: 

.1:  .0: 

4.5 

:  :  1  :  24  :  270  :  528 

105  : 

9  :  : 

937 

:  :  .0:  .4:  4.0:  7.9:  1.6: 

.1:  ! 

14.0 

:  :  :  97  :  832  :  776 

78  : 

4  :  1  : 

1788 

:  :  :  1.5:  12.5:  11.6 

1.2: 

.1:  .0: 

26.8 

:  :  7  :  236  :1196  :  550 

30  : 

2C19 

:  :  .1:  3.5:  17.9:  8.2 

•4: 

30.2 

:  :  8  :  296  :  664  :  149 

4  : 

1121 

:  :  .1:  4.4:  9.9:  2.2 

.1: 

16.8 

:  :  8  :  132  :  194  :  32 

1  : 

367 

:  :  .1:  2.0:  2.9:  .5 

.0: 

5.5 

:  :  5  :  27  :  27  :  7 

:  : 

66 

•  J  *1:  #4J  »4:  *1 

:  : 

1.0 

:  :  2  :  2  :  3  : 

1  : 

:  : 

8 

:  :  .0:  .0:  .0: 

.0: 

!  : 

.1 

:  :  :  :  : 

31  815  3217  2255  331  30  3  6682 

.5  12.2  48.1  33.7  5.0  .4  .0  lOO.Og 
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Table  141.  BIVARIATE  TABLE  OF  INSTEP  CIRCUMFERENCE  AND  HEEL  UHEADTH 
FOR  U.  S.  ARMY  WOMEN  (1977) 

HEEL  BREADTH 
Inches 

1.75  2.00  2.25  2.50  2.75  3.00  3.25  3.50  3.75  Totals  Percent 

14.5  - - - - - - - - - - - - - - - - 

••••••••• 

••••»•••• 

14.0 - 

*••;••••• 

13.5  - - - - - - 

13.0 - - J - - - 


12.5  - - 


_ ; 

•  •  • 

:  : 

12.0  _ 

: 
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: 
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: 

:  s 
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11.0 

* 
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: 

9  ••  6  : 

:  : 

15 

10.5  _ 

: 

.7:  .5: 

:  : 

1.1 

: 

15 

54  :  13  : 

:  ; 

82 

10.0  - 

* 

1.1 

4.1:  l.O: 

:  s 

6.2 

10  : 
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109  :  17  : 

275 

9.5  _ 

.8: 

10.5 

8.2:  1.3: 

20.7 

75  • 

368 

91  :  4  : 

538 

9.0  - 

5.6: 

27.7 

6.8:  .3: 

40.5 

147  ; 

192 

14  :  : 

353 

8.5  - 

ll.i: 

14.4 

l.i:  : 

26.5 

2 

41 : 

20 

;  ; 

63 

8,0  _ 

.2 

3.1: 

1.5 

i  : 

4.7 

4 : 

:  : 

4 

7.5  - 

.3: 

— 

:  : 

— 

.3 

Totals 

2 

277 

734 

277  40 

1330 

Percent 

.2 

20.8 

55.2 

20.8  3.0 

100. 0* 
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Table  142.  BIVARIATE  TABLE  OF  INSTEP  7IRCUMFF.RENCE  AND  IfflF.L  BREADTH 
FOR  U.  S.  ARMY  HE!!  VJD  WHEN 


HEEL  BREATH 
Inches 

1.75  2.00  2.25  2.50  2.75  3.00  3.25  3.50  3.75  Totals  Percent 


n 

c 

h  11.0 
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• 

:  :  : 

:  1 
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:  : 

1 

.0 

i 
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6 
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9 

i 

:  s  : 
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.1 
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.1 

s 
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24 
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64 

: 
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.3 
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.8 

s 
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82 

8  :  1  : 

301 

: 

:  :  .0: 

.3=  2.3 

1.0 

.1=  .0: 

3.8 

: 
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: 
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3.4:  6.6 

1.3 

.1:  : 
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: 
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78 
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: 
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1.0 

.0:  .0= 

22.5 

: 

:  7  :  251  :125C  :  563 

30 

:  : 

2101 

: 

:  .is  3.1s 

15.6=  7.0 

.4 

*  : 

26.2 

• 

•  18  •  A35  ; 

773  :  166 

4 

:  ; 

1396 

•• 

:  .2:  5.A: 

9.6s  2>1 

.0 

:  : 

17.4 

■ 

:  83  :  500  : 

285  :  36 

1 

:  : 

905 

: 

s  1,0s  6.2s 

3.6:  .4 

.0 

:  : 

11.3 

: 
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: 

s  1.9s  2.7: 

.5s  .1 

5.2 

: 

2  :  A3  5  ,72  : 

3  | 

1 

71 

: 

.O:  .5:  .3s 

.0: 

.0 

.9 

: 

:  4  :  : 

4 

s 
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.0 
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30  3 

8012 

t 

.0  3.8  19.3 

43.6  28.6 

4.1 

.4  .0 

100.051 
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Table  143.  BIVARIATE  TABLE  OF  INiSTEP  CIRCUMFERENCE  AMD  HEEL- ANKLE 
CIRCUMFERENCE  FOR  «.  5.  ,\RMY  HEM  (1966) 


HEEL-ANKLE  CIRCUMFERENCE 
Inches 

10.5  11.0  11.5  12.0  12.5  13.0  13.5  14.0  14.5  15.0  15.5  16.0  Totals  Percent 


14.5 


14.0 


:  1  : 

i  .o': 


13.5 


13.0 
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I 
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S 

T 

E 

P 
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F 

v, 

R 

vt 

V 

C 
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11.0 


10.5 


10.0 


9.0 


8.5 
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Totals 


:  1  : 

!  .oi 


9  70  397  1234  1949  1742  933  270  66  12  6682 

1.0  5.9  1C. 5  29.2  26.1  14.0  4.0 
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3 
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i 

.0 

.l! 
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.1 
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2 
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20 

11  : 
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64 
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.0 

X 
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n 
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57 
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.2 
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1.9: 
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27 
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: 
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.2 
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: 
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•• 

: 
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: 

i 
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69 
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: 

: 
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.4:  1.3: 
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i 

i 
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.1 

.1: 
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: 
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2 
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: 

• 

: 
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.0 
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Table  1AA.  BIVARIATE  TAMS  OP  IKIiTKP  CIRGUKPKRKKCS  AM)  UKBI/-A2IKLK 
CIRCUMFERENCE  FOR  11.  3.  ARMY  UOMEtl  (19*>7) 


HEEL- ANKLE  CIRCUMFERENCE 

Inches 

10.5  11.0  11.5  l?..0  12.5  13.0  13.5  1A.0  1A.5  15.0  15.5  16.0  Totals  Hereout 


1/1#  5 _ 

14.0 _  _ 

. 

13, T  *  __ 

: 

13,0  r  -a 

1?,5  ,  ,  - 
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••  is.n 
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1 1 

C  I  : 

1  n  : 
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. 
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I?  ; 
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:  :  :  3  :  6  :  5 

:  :  .2:  .5=  .A 

1 

.1 

:•  15 

:  i.l 

9  : 

P  ; 

M  • 

r  10,0  -  — - 

;  :  A  i  A3  :•  28  :  7 

s  :  .3:  3.2:  2.1:  .5 

: 

:  8? 

6.2 

p  . 

0.  5  _ 

1  :  13  :  107  :  121  :  31  :  2 

.1:  1.0:  8.0:  9.1:  2.3:  .2 

: 

:  275 

:  20.7 

9,0 _ _ 

2A  :  175  :  2A9  :  85  :  5  : 

1.8:  13.2:  18.7=  6. A:  .A: 

* 

:  538 

:  AO.  5 

:  8 

:  .6 

8.5  _  -  . 

105  :  176  :  62  :  2  :  : 

7.9=  13.2:  A. 7 :  .2:  : 

:  353 

:  26.5 

:  12 

:  .9 

K,ri _ _ _ 

37  :  12  :  2  :  :  : 

2.8:  .9:  .2:  :  : 

:  63 

:  A. 7 

:  3 

*  O 

• 

7,5  ,  .  .  _ 

1  :  :  :  :  : 

.1:  :  :  :  : 

:  A 

!  .3 

•  :  •  :  • 

:  :  :  : 

'totals  23  168  376  A2A  25A  70  14  1  ’  1330 


Percent  1.7  12.6  28.3  31.9  19.1  5.3  1.1  .1  100.0* 
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Tabic  148.  BIVARIATE  TABLE  OF  HEEI/-A11KLK  CIRCUMFERENCE  At©  FOOT  LEIKTH 
FOR  U.  S.  ARMY  MEN  At©  WOMEN 


FOOT  LENGTH 


Inches 

8.0  8.5  9.0  9.5  10.0  10.5  11.0  11.5  12.0  12.5  13.0  Totals  Percent 
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i 
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65 
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28 
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_ 

• 

■ 
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1 
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.0 
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: 

■ 
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2 
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: 

• 
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.0 

18.6 

s' 
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396  :  200  :  26 
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— 
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s 
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15  : 
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23 
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: 
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.3 

Totals 

* 
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36 

1 
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.2 
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7.5 
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2.3 

.4 

.0 
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Table  149.  BIVARIATE  TABLE  OP  HEEL-ANKLE  CIRCUMFERENCE  AND  INSTEP  LENGTH 
FOR  U.  S.  ARMY  MEN  (1966) 


INSTEP  LENGTH 


Inches 


I 

n 

c 

h 

e 

s 


5.5 

lA.n  - 

6.0  6.5  7.0  7.5  8.0  8.5  9.0 

•  »  t  *  •  •  • 

9.5 

10, 

,0  Totals  Percent 

2  : 

5  : 

5  : 

12 

• 

15.5  - 

.0: 

.li 

.li 

.2 

:  6 

29  : 

27  : 

3  : 

1 

66 

15.0  - 

i  .1 

.4: 

.4: 

.oi 

.0 

1.0 

3  :  51 

132  : 

78  : 

6  : 

270 

14.5 

.0*.  .8 

2.0: 

1.2: 

.li 

4.0 

6 

52  :  413  : 

383  : 

78  : 

1  : 

933 

14,0  _  _. 

.1 

.8:  6.2: 

5.7: 

1.2: 

.oi 

14.0 

10  : 

198  :1005  : 

485  : 

44  : 

• 

1742 

13,5  _  _ 

• 

• 

.1 

3.0:  15.o! 

7.3  i 

.7! 

i 

26.1 

36 

480  :1209  : 

222  : 

2  : 

: 

1949 

13.0  _ 

.5 

7.2:  18.1: 

3.3: 

.oi 

i 

29.2 

• 

O 

536  :  557 

45  : 

3  : 

: 

1234 

• 

12.5  _ 

1.4! 

8,0:  8.3 

.7: 

.oi 

: 

18.5 

:  2  : 

77  : 

230  :  84 

3  : 

1  : 

397 

12.0  — - 

:  .0: 

1.2 

3.4:  1.3 

.0: 

.oi 

i 

5.9 

i  1  : 

20  ! 

34  :  14 

1  : 

: 

: 

70 

11.5  — 

i  .oi 

.3! 

.5:  .2 

.0: 

: 

i 

1.0 

:  : 

3  ! 

3  :  3 

: 

: 

9 

11.0  ’  . 

i  i 

.oi 

.0:  ,0 

i 

! 

.1 

10.  S  "  * _ 

i 

• 

. 

■Ratals 

3  ' 

245  ' 

1536  *3342 

1302  ' 

238 ' 

15  ’ 

1  ' 

6682 

Percent 

.0 

3.7 

23.0  50.0 

19.5 

3.6 

.2 

.0 

100.0* 
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Table  150.  BIVARIATE  TABLE  OF  HEEL- ANKLE  CIRCUMFERENCE  AND  INSTEP  LENGTH 
FOR  U.  S.  ARM!  WOMEN  (1977) 


INSTEP  IBNOTH 
Inches 


16.0 


15.5 


15.0 


14.5 


14.0 


I 

n  13.5 
c 
h 
e 

3  13.0 


12.5  - 


11.5  - 


11.0 


5.5 

6.0  6.5  7.0  7.5  8.0 

:  :  :  :  s 

8.5 

9.0  9.5 

10,0  Totals  Percent 

; 

•  •  •  • 

•  •  •  • 

; 

i  : 

•  •  •  • 

;  :  :  : 

• 

1  : 

:  : 

:  1 

• 

.1: 

:  : 

.1 

‘ 

:  :  :  2  : 

6  s 

6  : 

:  : 

:  14 

! 

:  :  s  .2: 

.5: 

.5: 

i  i 

1.1 

• 

:  :  2  :  30  : 

34  : 

4  : 

:  : 

:  70 

i 

*  •  .2:  2.3: 

2.6: 

.3: 

:  : 

! 

5.3 

• 

s  :  24  :  155  : 

74  : 

1  : 

:  : 

:  254 

!  :  1.8s  11.7s 

5.6: 

.l! 

! 

19.1 

: 

:  6  :  158  :  225  : 

35  : 

: 

:  : 

:  424 

• 

s  .5:  11.9s  16.9: 

2.6: 

: 

i  i 

:’ 

31.9 

: 

:  44  :  219  :  108  : 

5  : 

• 

•  : 

:  376 

: 

:  :  :  : 

: 

: 

;  ; 

: 

* 

S  3.3:  16.5:  8.1s 

.4: 

: 

:  : 

: 

28.3 

: 

:  50  ;  107  s  11  s 

: 

: 

:  ; 

:  168 

: 

•  3.8:  8.0:  .8: 

i 

: 

i  i 

12.6 

: 

1  s  14  :  8  :  : 

: 

:  : 

:  23 

! 

il<  1.  X :  •  6 :  : 

: 

:  i 

1.7 

• 

•  •  •  • 
1  ’  114  '  518  ’  531  ’ 

154  ’ 

12  ’ 

:  : 

1330 

.1  8.6  38.9  39.9 

11.6 

.9 

100.0* 
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Table  151.  BIVARIATE  TABLE  OF  HSEL-ANKIE  CIRCUMFERENCE  AND  INSTEP  LENGTH 
FOR  U.  S.  ARMY  MEN  AND  WOMEN 

INSTEP  LENGTH 
Inches 

5.5  6.0  6.5  7.0  7.5  8.0  8.5  9.0  9.5  10.0  Totals  Percent 


:  i  s 

:::::: 

:  s  : 

:  :  : 

s  :  2  s  5  s  5  S  :  12 

t  :  ,0:  .1:  .1:  :  .1 

•  •  • 

•  •  • 

•  •  • 

•  •  • 

is.n  ‘  ' .  ' . 

s  6  :  29  :  27  s  3  :  1  :  66 

•  ••••• 

•  .1*  .4*  .3*  »0s  .0* 

H  :  : 

E  :  :  : 

E  .  . .  . . 

3  s  51  s  132  :  78  *.  6  s  :  270 

.Os  .6:  1.6:  1.0:  *1:  s  3.4 

L  :  s  :  6 

A  ill  #1 

N  14.0 _  _ 

52  s  413  s  384  s  78  :  Is  s  934 

.6s  5.2s  4.8s  1.0s  ,0s  s  11.7 

K  s  s  s  10 

L  s  :  s 

E  I  ii(  :  s  :  .1 

200  slOll  s  491  s  44  s  s  s  1756 

•  ••••• 

2.55  12.6s  6.1s  .5!  $  s  21.9 

C  c  s  :  s  38 

I  h  :  s  s 

Re  i  :  :  ,5 

r.  m  -n.0  ...  . . 

510  $1243  s  226  s  2  s  $  $  2019 

6.4s  15.5:  2.8s  .Os  s  :  25,2 

U  :  :  :  117 

M  s  :  : 

F  *  s  1.5 

E  12.5 _  _  _  _ 

691  :  631  :  46  s  3  :  :  :  I486 

8.6:  7.9*  .6:  .Os  s  :  18.6 

R  s  :  8  :  235 

E  !  :  : 

N  :  s  .Is  2.9 

C  12.0  _ 

455  $  U9  s  3  :  Is  $  s  821 

5.7s  1.5s  ,0s  .Os  s  s  10.2 

E  s  :  45  s  239 

:  s  .6:  3.0 

142  s  19  s  1  s  s  s  $446 

1.8s  ,2s  .Os  s  s  s  5,6 

:  s  50  s  110 

:  :  ,6:  1.4 

11.0  .  .  _  . . 

14  s  3  $  s  s  s  $177 

•  ••••• 

*2:  .0:  s  s  s  s  2*2 

s  1  :  14  :  8 

•  .0*  .2*  «1 

10tS  .. 

::::::  23 

s  :  :  s  s  :  .3 

Totals  1  117  763  2067  3496  1314  238  15  1  8012 


Percent  .0  1.5  9.5  25.8  43.6  16.4  3.0  .2  .0  100.0* 
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Table  152.  BIVARIATE  TABLE  OF  .HEEL-ANKLE  CIRCUMFERENCE  AND  FOOT  BREADTH 
FOR  U.  S.  ARMY  MEN  (1966) 


16,0 


15.5 


15.0 


14.5 


FOOT  BREADTH 
Inches 

2.75  3.00  3.25  3.50  3.75  4.00  4.25  4.50  4.75  5.00  totals  Porcent 
:::::::::: 


1 

.0 


6 

.1 


3 

.0 


5 

.1 


2 

.0 


28  :  27 
.4:  .4 


5 

.1 


1 

.0 


12 


66 


.2 


1.0 


I 

n  13.5 
u 
h 
e 

S  13.0 


12.5  - 


11.5 

11.0 

10.5 
Totals 


:  :  :  1  : 

6~ 

62 

129  : 

65 

7  :  :  270 

!  :  :  .0: 

.1 

.9 

1.9:' 

1.0 

.1:’ 

4.0 

:  :  :  2  : 

63 

353 

401  : 

109 

5  :  :  933 

:  s  :  .0: 

.9 

5.3:  6.0: 

1.6 

.1:  : 

14.0 

:  :  :  10  : 

276 

848 

528  : 

77 

3  :  :  1742 

•  •  *  #1: 

4.1 

12.7 

7.9: 

1.2:  .0:  I 

26.1 

:  :  :  34  : 

604 

958 

321  : 

32 

:  :  1949 

:  s  :  .5^ 

9.0 

14.3 

4.8: 

.5:  i  ! 

29.2 

:  :  5  :  60  : 

611 

469 

85  : 

4 

:  :  1234 

:  s  .1:  .9: 

9.1 

7.0 

1.3* 

.1 

18.5 

:  :  1  :  48  : 

251 

83 

14  : 

:  :  397 

•  •  #0i  •?: 

3.8 

1.2 

.2! 

5.9 

:  *  3:2 2  : 

30 

12 

3  : 

:  :  70 

i  :  .0:  ,3: 

.4 

.2 

.0: 

1.0 

:  i  :  5 : 

1 

2 

1  : 

:  :  9 

:  :  :  .1: 

.0 

.0 

.0! 

.1 

9  182  1842 

2794 

1513  ' 

319  ’ 

22  1  ’  6682 

.1  2.7 

27.6 

41.8 

22.6 

4.8 

.3  .0 

loo.o?: 
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Table  153.  BIVARIATE  TABU!  OF  HEEL- ANKLE  CIRCUMFERENCE  AND  FOOT  BREADTH 
FOR  U.  8.  ARMY  WOMEN  (1977) 


FOOT  BREADTH 
Inches 


H 

E 

E 

L 

A 

N 

K 

L 

E  I 


16.0 


15.5 


15.0 


14.5 


14.0 


2.75  3.00  3.25  3.50  3.75  4.00  4.25  4.50  4.75  5.00  Totals  Percent 

•  •  •  •  • 

*  •  e  e  ♦ 


n  13.5 

c 

h 

3  13.0 


12.5 


12.0 


11.5 


11.0 


10.5 


•  : 

: 

1 

: 

:  1 

i  i 

• 

.1 

i 

.1 

:  : 

6  : 

2 

6  : 

: 

:  14 

:  i 

•  5: 

.2 

.5: 

• 

1.1 

:  '  i 

:  4  s 

40  : 

19 

6  : 

1  : 

:  70 

:  ! 

i  .3: 

3.0: 

1.4 

.5: 

.l! 

: 

5.3 

•  . 

2  :  61  : 

.2:  4.6: 

142  : 

10.7: 

47 

3.5 

2  : 

.2: 

; 

:  254 

19.1 

5  : 

19  :  166  : 

1.4:  12.5: 

218  : 

16.4 : 

20 

1.5 

1  : 

.1: 

: 

:  424 

31.9 

*  • 

49  :  194  : 

124  : 

9 

: 

: 

:  376 

!  i 

3.7:  14.6: 

9.3: 

.7 

! 

i 

: 

28.3 

:  6  : 

48  :  94  : 

20  : 

: 

:  168 

:  .5: 

3.6:  7.1: 

1.5: 

: 

: 

12.6 

:  4  : 

11  :  7  : 

1  : 

: 

:  23 

i  .3! 

.8:  .5: 

,li 

: 

1.7 

10  ’ 

129  526  ' 

551’ 

98 

15  ’ 

1  ’ 

1330 

.8 

9.7  39.5 

41.4 

7.4 

1.1 

.1 

100. 0* 
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Table  156.  BIVARIATE  TABUS  OF  HEEL- ANKLE  CIRCUMFERENCE  AND  HEEL  BREADTH 
FOR  U.  S.  ARMY  WOMEN  (1977) 


HEEL  BREADTH 

Inches 

1,75  2.00  2.25  2.50  2.75  3.00  3.25  3.50  3.75  Totals  Percent 


»  :  :  :  :  s  t  «  : 


16.0  - 

— 

:  :  s  s  : 

:  :  :  :  : 

: 

J.5,0 

: 

1A  5  — 

•  *  •  •  • 

. 

u.n  ^ 

:  :  :  1  t  : 

:'  1 

:  .1 

IT. 5  - 

:  :  :  6  :  8  : 

:  :  :  .5:  .6: 

:  14 

:  i.l 

:  :  8  :  41  :  21  : 

:  .6:  3.1:  1.6: 

:  70 

5.3 

12.  S  - 

:  4  :  112  :  129  :  9  : 

:  .3:  8.4:  9.7:  .7! 

:  254 

:  19.1 

12+0  - 

:  37  :  306  :  79  :  2  : 

:  2.8:  23.0:  5.9:  .2: 

:  424 

:  31.9 

:  113  :  242  :  21  :  : 

:  8.5:  18.2:  1.6:  : 

:  :  376 

:  :  28.3 

•n  n  - 

1  :  103  :  64  :  : 

.1:  7.7:  4.8:  : 

:  :  168 
: 

:  :  12.6 

in  5 

1  :  20  :  2  : 

.1:  1.5:  .2:  :  : 

23 

:  1.7 

To talc 

Porcent 

2  277  734  277  40 

.2  20.8  55.2  20.8  3.0 

1330 

100.0* 
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Table  157.  BIVARIATE  TABLE  OF  HEEL- ANKLE  CIRCUMFEiiENCE  AND  HEEL  BREADTH 
FOR  U.  S.  ARMY  MEN  AND  WOMEN 


HEEL  BREADTH 
Inches 


1.75  2.00  2.25  2.50  2.75  3.00  3.25  3.50  3.75  Totals  Percent 

t  :  :  t  t  :  :  *  * 


16.0  — 
: 

l 

• 

• 

: 

•  , 

i  * 

.0* 

6  * 

.1* 

4  * 

.0* 

1  * 

.0* 

12 

.1 

— 

• 

• 

: 

:  : 

1  * 

24  * 

34  * 

6  * 

1  * 

66 

: 

♦  • 

.0! 

.3* 

•4: 

.1* 

.0* 

.8 

— — 

• 

* 

s 

s  2  : 

24  ; 

153  * 

79  * 

12  * 

: 

270 

• 

• 

s 

•  .0* 

.3* 

1.9* 

1.0* 

.1* 

* 

3.4 

♦ 

• 

: 

s  13  s 

237  « 

560  * 

120  * 

4  * 

: 

934 

S  .2! 

3.0* 

7.0* 

1.5* 

.0* 

: 

11.7 

— 1 

* 

1  S  71  : 

770  * 

843  * 

70  * 

1  * 

s 

1756 

: 

.0:  ,9s 

9.6* 

10.5* 

.9* 

.0* 

! 

21.9 

* 

4  s  227  -1254  * 

514  * 

17  * 

2  * 

1  * 

2019 

: 

* 

.0:  2.8: 

15.7* 

6.4* 

.2* 

.0* 

.0* 

25.2 

ljiV  — ~ 

• 

• 

10  s  411  s 

891  * 

173  * 

3  * 

• 

: 

• 

• 

1488 

• 

• 

s 

.1:  5.1s 

11.1* 

2.2* 

.0* 

: 

: 

18.6 

l/C.P  — * 

47  *  477  ; 

269  * 

* 

25  * 

2  * 

• 

1  * 

821 

: 

.6:  6,0s 

3.4* 

.3* 

.0* 

.0* 

: 

10.2 

JJc.U  — « 

121  :  277  ! 

47  * 

1  * 

: 

* 

446 

1.5 !  3.5! 

.6* 

.0* 

* 

: 

5.6 

11.  >  — • 

1  * 

105  s  69  ! 

1  * 

1  * 

: 

: 

177 

.OS 

1.3*  .9: 

.0* 

.0* 

* 

s 

2.2 

• 

e 

1  s 

20  *  2  * 

i 

s 

s 

• 

23 

10.5  -- 

.0! 

.2*  .0* 

: 

{ 

• 

* 

.3 

Totals  2  308  1549  3494  2295  331  30  3  8012 


.0  3.8  19.3  43.6  28.6  4.1  .4  .0 


Percent 


100.0* 


Table  158.  C0EFFICI3JTS  OF  CORRELATION  FOR  FOOT  MEASUREMENTS 

Foot 

Instep 

Foot 

Heel 

Ball  of  Foot 

Instep 

Heel-Ankle 

0.  S.  Amv  Men  ( IVoo) 

Length 

Length 

Breadth 

Breadth 

Circum. 

Circum. 

Circum. 

Foot  Length 

X 

0.898 

0.542 

0.496 

0.495 

0.540 

0.715 

Instep  Len/rth 

0.898 

X 

0.463 

0.479 

0.424 

0.501 

0.645 

Foot  Breadth 

0.542 

0.463 

X 

0.500 

0.710 

0.548 

0.594 

Heel  Breadth 

0.496 

0.479 

0.500 

X 

0.494 

0.570 

0.624 

Ball  of  Foot  Circum. 

0.495 

0.424 

0.710 

0.494 

X 

0.669 

0.647 

I.. step  Circumference 

0.540 

0.501 

0.548 

0.570 

0.669 

X 

0.636 

Heel-Ankle  Circum.  0,715 

U.  S.  Army  Women  (1977)s 

0.645 

0.594 

0.624 

0.647 

0.636 

X 

Foot  Lonifth 

X 

0.926 

0.531 

0.539 

0.592 

0.655 

0.801 

Instep  length 

0.926 

X 

0.480 

0.523 

0.552 

0.644 

0.748 

Foot  Breadth 

0.531 

0.480 

X 

0.503 

0.847 

0.697 

O.609 

Heel  Breadth 

0.539 

0.523 

0.503 

X 

0.556 

0.670 

0.718 

Ball  of  Foot  Circum. 

0.592 

0.552 

0.847 

0.556 

X 

0.779 

0.732 

Tnstep  Circumference 

0.655 

0.644 

0.697 

0.670 

0.779 

X 

0.804 

Heel-Ankle  Circum. 

0.801 

0.748 

0.609 

0.718 

0.732 

0.804 

X 

U.  3.  Army  Hen  and  Women i 


Foot  Length 

X 

0.932 

0.688 

0.653 

0.657 

0.703 

0.822 

Instep  Length 

0.932 

X 

0,626 

0.633 

0.601 

0.669 

0.768 

Foot  Breadth 

0.688 

0.626 

X 

O.648 

0.807 

0.720 

0.730 

Heel  Breadth 

0.653 

0.633 

O.648 

X 

0.642 

0.709 

0.751 

Ball  of  Foot  Circum. 

0.657 

0.601 

0.807 

0.642 

X 

0.778 

0,764 

Instep  Circumference 

0.703 

0.669 

0.720 

0.709 

0.778 

X 

0.777 

liecl-Ankle  Circum. 

0.822 

0.768 

0.730 

0.751 

0.764 

0.777 

X 
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Table  159.  REGRESSION  EQUATIONS  FOR  FOOT  MEASUREMENTS 

Values  in  Centimeters 


Foot  Length  and  Instep  Length 

U.  S.  Army  Men  (1966): 

Foot  Length  =  (1.12  x  Instep  Length) 
Instep  Length  =  (0.72  x  Foot  Length) 

U.  S.  Army  Women  (1977): 

Foot  Length  *  (1.18  x  Instep  Length) 
Instep  Length  =  (0.73  x  Foot  Length) 

U.  S.  Army  Men  and  Women: 

Foot  Length  =  (1.20  x  Instep  Length) 
Instep  Length  =  (0.72  x  Foot  Length) 

Foot  Length  and  Foot  Breadth 

U.  S.  Army  Men  (1966): 

Foot  Length  -  (1.29  x  Foot  Breadth) 

Foot  Breadth  »  (0.23  x  Foot  Length) 

U.  S.  Army  Women  (1977): 

Foot  Length  =  (1.29  x  Foot  Breadth) 

Foot  Breadth  =  (0.22  x  Foot  Length) 

U.  S.  Army  Men  and  Women: 

Foot  Length  ■  (1.67  x  Foot  Breadth) 

Foot  Breadth  =  (0.28  x  Foot  Length) 

Foot  Length  and  Heel  Breadth 

U.  S.  Army  Men  (1966): 

Foot  Length  =  (1.38  x  Heel  Breadth) 

Heel  Breadth  *  (0.18  x  Foot  Length) 

U.  S.  Army  Women  (1977): 

Foot  Length  =  0.64  x  Heel  Breadth) 

Heel  Breadth  =  (0.18  x  Foot  Length) 

U.  S.  Army  Men  and  Women: 

Foot  Length  =  (1.91  x  Heel  Breadth) 

Heel  Breadth  =  (0.22  x  Foot  Length) 


Standard  error 
of  estimata 


+  4.b0  0.57 

+  0.33  0.46 


+  3.32  0.47 

+  0.12  0.37 


+  3.16  0.57 

+  0.23  0.45 


+  14.06  1.10 

+  3.75  0.46 


+  12.88  1.06 

+  3.55  0.44 


+  10.17  1.15 

+  2.21  0.47 


+  17.33  1.13 

+  2.08  0.41 


+  14.33  1.05 

+  1.78  0.35 


+  13.52  1.20 

+  0.84  0.41 


Table  159.  REGRESSION  EQUATIONS  FOR  FOOT  MEASUREMENTS 

Values  in  Centimeters  (continued) 


4  Instep  Length  and  Foot  Breadth 

U.  S.  Army  Men  (1966): 

Instep  Length  =  (0.89  x  Foot  Breadth) 

Foot  Breadth  =  (0.24  x  Instep  Length) 

U.  S.  Army  Women  (1977): 

Instep  Length  =  (0.92  x  Foot  Breadth) 

Foot  Breadth  =  (0.25  x  Instep  Length) 

U.  S.  Army  Men  and  Women: 

Instep  Length  =  (1.18  x  Foot  Breadth) 

Foot  Breadth  =  (0.33  x  Instep  Length) 

5  Instep  Length  and  Heel  Breadth 

U.  S.  Army  Men  (1966): 

Instep  Length  =  (1.07  x  Heel  Breadth) 

Heel  Breadth  =  (0.21  x  Instep  Length) 

U.  S.  Army  Women  (1977): 

Instep  Length  =  (1.25  x  Heel  Breadth) 

Heel  Breadth  =  (0.22  x  Instep  Length) 

U.  S.  Army  Men  and  Women: 

Instep  Length  =  (1.44  x  Heel  Breadth) 
Heel  Breadth  =  (0.28  x  Instep  Length) 

6  Foot  Breadth  and  Heel  Breadth 

U.  S.  Army  Men  (1966): 

Foot  Breadth  =  (0.58  x  Heel  Breadth) 

Heel  Breadth  =  (0.43  x  Foot  Breadth) 

U.  S.  Army  Women  (1977): 

Foot  Breadth  =  (0.63  x  Heel  Breadth) 

Heel  Breadth  =  (0.40  x  Foot  Breadth) 

U.  S.  Army  Men  and  Women: 

Foot  Breadth  =  (0.78  x  Heel  Breadth) 

Heel  Breadth  =  (0.54  x  Foot  Breadth) 


Standard  error 
of  estimate 


+  10.93  0.93 

+  5.09  0.49 

+  9.71  0.86 

+  4.39  0.45 

+  7.89  0.96 

+  3.27  0.51 


+  12.31  0.92 

+  2.64  0.41 

+  10.23  0.84 

+  2.19  0.35 

+  9.67  0.96 

+  1.34  0.42 


+  5.84  0.47 

+  2.64  0.41 

+  5.03  0.45 

+  2.52  0.36 

+  4.43  0.50 

+  1.52  0.41 
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Table  159.  REGRESSION  EQUATIONS  FOR  FOOT  MEASUREMENTS 


Values  in  Centimeters  (continued) 

Standard  error 
of  estimate 

7  Ball  of  Foot  Circumference  and  Foot  Length 
U.  S.  Army  Men  (1966): 


Ball  of  Foot  Circum.  =  (0.56 

X 

Foot  Length) 

+ 

9.93 

1.29 

Foot  Length  =  (0.44 

X 

Ball  of  Foot 

Circum.) 

+ 

15.88 

1.13 

U.  S.  Army  Women  (1977): 

Ball  of  Foot  Circum.  =  (0.54 

X 

Foot  Length) 

+ 

9.46 

0.92 

Foot  Length  =  (0.65 

X 

Ball  of  Foot 

Circum.) 

+ 

9.67 

1.01 

U.  S.  Army  Men  and  Women: 

Ball  of  Foot  Circum.  =  (0.70 

X 

Foot  Length) 

+ 

6.15 

1.28 

Foot  Length  =  (0.62 

X 

Ball  of  Foot 

Circum.) 

+ 

11.21 

1.20 

8  Ball  of  Foot  Circumference  and  instep  Length 
U.  S.  Army  Men  (1966): 


Ball  of  Foot  Circum.  =  (0.60 

X 

Instep  Length) 

+ 

13.22 

1.35 

Instep  Length  =  (0.30 

X 

Ball  of  Foot  Circum.) 

+ 

12.16 

0.95 

U.  S.  Army  Women  (1977): 

Ball  of  Foot  Circum.  =  (0.64 

X 

Instep  Length) 

+ 

11.17 

0.95 

Instep  Length  =  (0.48 

X 

Ball  of  Foot  Circum.) 

+ 

7.09 

0.82 

U.  S.  Army  Men  and  Women: 

Ball  of  Foo\  Circum.  =  (0.82 

X 

Instep  Length) 

+ 

8.68 

1.35 

Instep  Length  -  (0.44  x 

Ball  of  Foot  Circumference  and  Foot 

Ball  of  Foot  Circum.) 

Breadth 

+ 

8.57 

0.99 

U.  S.  Army  Men  (1966): 

Ball  of  Foot  Circum.  =  (1.93 

X 

Foot  Breadth) 

+ 

6.08 

1.05 

Foot  Breadth  =  (0.26 

X 

Ball  of  Foot  Circum.) 

+ 

3.29 

0.39 

U.  S.  Army  Women  (1977): 

Ball  of  Foot  Circum.  =  (1.88 

X 

Foot  Breadth) 

+ 

5.94 

0.61 

Foot  Breadth  =  (0.38 

X 

Ball  of  Foot  Circum.) 

+ 

0.23 

0.27 

U.  S.  Army  Men  and  Women: 

Ball  of  Foot  Circum.  =  (2.09 

X 

Foot  Breadth) 

+ 

4.37 

1.00 

Foot  Breadth  =  (0.31 

X 

Ball  of  Foot  Circum.) 

+ 

2.02 

0.39 
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Table  159.  REGRESSION  EQUATIONS  FOR  FOOT  MEASUREMENTS 

Valim  in  Centimeters  (continued) 

Standard  error 
of  estimate 

10  Ball  of  Foot  Circumference  and  Heel  Breadth 
U.  S.  Army  Men  (1966): 


Ball  of  Foot  Circum.  =  (1.56 

x  Heel  Breadth) 

+ 

14.30 

1.29 

Heel  Breadth  3  (0.16 

x  Ball  of  Foot  Circum.) 

+ 

2.95 

0.41 

U.  S.  Army  Women  (1977): 

Ball  of  Foot  Circum.  =  (1.54  x  Heel  Breadth) 

+ 

13.20 

0.95 

Heel  Breadth  =  (0.20 

x  Ball  of  Foot  Circum.) 

+ 

1.56 

0.34 

U.  S.  Army  Men  and  Women: 

Ball  of  Foot  Circum.  3  (2.00  x  Heel  Breadth) 

+ 

11.15 

1.30 

Heel  Breadth  3  (0.21 

x  Ball  of  Foot  Circum.) 

+ 

1.66 

0.42 

11  Ball  of  Foot  Circumference  and  Instep  Circumference 
U.  S.  Army  Men  (1966): 

Ball  of  Foot  Circum.  »  (0.60  x  Instep  Circumference)  +  9.03  1.10 

Instep  Circumference  *  (0,74  x  Ball  of  Foot  Circum.)  +  7.93  1.23 

U.  S.  Army  Women  (1977): 

Ball  of  Foot  Circum.  *  (0.70  x  Instep  Circumference)  +  6.06  0.72 

Instep  Circumference  *  (0.86  x  Ball  of  Foot  Circum.)  +  3.99  0.79 

U.  S.  Army  Men  and  Women: 

Ball  of  Foot  Circum.  *  (0.67  x  Instep  Circumference)  +  7.14  1.06 

Instep  Circumference  *  (0.90  x  Ball  of  Foot  Circum.)  +  3.82  1.23 

12  Ball  of  Foot  Circumference  and  Heel-Ankle  Circumference 
U.  S.  Army  Men  (1966): 

Ball  of  Foot  Circum.  3  (0.58  x  Heel-Ankle  Circum.)  +  5.32  1.13 

Heel-Ankle  Circum.  =  (0.72  x  Ball  of  Foot  Circum.)  +  15.98  1.27 

U.  S.  Army  Women  (1977): 

Ball  of  Foot  Circum.  3  (0.57  x  Heel-Ankle  Circum.)  +  4.93  0.78 

Heel-Ankle  Circum.  *  (0.93  x  Ball  of  Foot  Circum.)  +  9.71  0.99 

U.  S.  Army  Men  and  Women: 

Ball  of  Foot  Circum.  *  (0.63  x  Heel-Ankle  Circum.)  +  3.41  1.09 

Heel- Ankle  Circum.  3  (0.92  x  Bali  of  Foot  Circum.)  +  10.81  1.32 
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Values  in  Centimeters  (continued) 


Standard  error 
of  estimate 

13  Instep  Circumference  and  Foot  Length 
U.  S.  Army  Men  (1966): 


Instep  Circumference  =  (0.68  x 

Foot  Length) 

+ 

8.27 

1.39 

Foot  Le>  gth  =  (0.43  x 

Instep  Circumference) 

+ 

15.44 

1.10 

U.  S.  Army  Women  (1977): 

Instep  Circumference  =  (0.66  x 

Foot  Length) 

+ 

7.39 

0.96 

Foot  Length  =  (0.65  x 

Instep  Circumference) 

+ 

9.09 

0.95 

U.  S.  Army  Men  and  Women: 

Instep  Circumference  =  (0.87  x 

Foot  Length) 

+ 

3.10 

1.40 

Foot  Length  =  (0.57  x 

Instep  Circumference) 

+ 

11.56 

1.13 

14  Instep  Circumference  and  Instep  Length 
U.  S.  Army  Men  (1966): 


Instep  Circumference  =  (0.79 

x  Instep 

Length) 

+ 

11.06 

1.43 

Instep  Length  =  (0.32 

x  Instep 

Circumference) 

+ 

11.21 

0.91 

U.  S.  Army  Women  (1977): 

Instep  Circumference  =  (0.83 

x  Instep 

Length) 

+ 

8.74 

0.97 

Instep  Length  =  (0.50 

x  Instep 

Circumference) 

+ 

6.07 

0.75 

U.  S.  Army  Men  and  Women: 

Instep  Circumference  =  (1.06 

x  Instep 

Length) 

+ 

5.44 

1.46 

Instep  Length  =  (0.42 

x  Instep 

Circumference) 

+ 

8.39 

0.92 

15  Instep  Circumference  and  Foot  Breadth 
U.  S.  Army  Men  (1966): 


Instep  Circumference  =  (1.72 

X 

Foot  Breadth) 

+ 

9.64 

1.36 

Foot  Breadth  =  (0.19 

X 

Instep  Circumference) 

+ 

4.82 

0.45 

U.  S,  Army  Women  (1977): 

Instep  Circumference  =  (1.71 

X 

Foot  Breadth) 

+ 

8.32 

0.91 

Foot  Breadth  =  (0.28 

X 

Instep  Circumference) 

+ 

2.19 

0.37 

U.  S.  Army  Men  and  Women: 

Instep  Circumference  =  (2.16 

X 

Foot  Breadth) 

+ 

5.10 

1.36 

Foot  Breadth  =  (0.24 

X 

Instep  Circumference) 

+ 

3.45 

0.45 
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Table  159.  REGRESSION  EQUATIONS  FOR  FOOT  MEASUREMENTS 


Values  in  Centimeters  (continued) 


Standard  error 
of  estimate 


16  Instep  Circumference  and  Heel  Breadth 


U.  S.  Army  Men  (1966): 
Instep  Circumference 
Heel  Breadth 


U.  S.  Army  Women  (1977): 
Instep  Circumference 
Heel  Breadth 


Instep  Circumference 
Heel  Breadth 


=  (2.00  x  Heel  Breadth) 

+ 

12.82 

1.36 

=  (0.16  x  Instep  Circumference) 

+ 

2.56 

0.39 

=  -(2.06  x  Heel  Breadth) 

+ 

10.96 

0.94 

=  (0.22  x  Instep  Circumference) 

+ 

0.97 

0.31 

m: 

=  (2.56  x  Heel  Breadth) 

+ 

8.78 

1.38 

=  (0.20  x  Instep  Circumference) 

+ 

1.62 

0.38 

Instep  Circumference  and  Heel-Ankle  Circumference 


U.  S.  Army  Men  (1966): 
Instep  Circumference 
Heel-Ankle  Circum. 


=  (0.63  x  Heel-Ankle  Circum.) 

=  (0.64  x  Instep  Circumference) 


U.  S.  Army  Women  (1977): 

Instep  Circumference  =  (0.70  x  Heel-Ankle  Circum.) 

Heel-Ankle  Circum.  =  (0.93  x  Instep  Circumference) 


5.03 

17.10 


U.  S.  Army  Men  and  Women: 

I 

Instep  Circumference  =  (0.74  x  Heel-Ankle  Circum.) 

+ 

1.05 

1.24 

f 

i 

Heel-Ankle  Circum.  =  (0.81  x  Instep.  Circumference) 

+ 

12.46 

1.29 

w 

t 

2 

f 

P 

18  Heel-Ankle  Circumference  and  Foot  Length 

- 

& 

j? 

U.  S.  Army  Men  (1966): 

1 

9 

Heel-Ankle  Circum.  =  (0.91  x  Foot  Length) 

+ 

9.71 

1.16 

4 

& 

| 

} 

t 

I 

Foot  Length  =  (0.56  x  Heel-Ankle  Circum.) 

+ 

7.64 

0.91 

U.  S.  Army  Women  (1977): 

Heel- Ankle  Circum.  =  (0.93  x  Foot  Length) 

+ 

8.12 

0.87 

Foot  Length  =  (0.69  x  Heel-Ankle  Circum.) 

+ 

3.12 

0.75 

U.  S.  Army  Men  and  Women: 

t 

t 

Heel-Ankle  Circum.  =  (1.06  x  Foot  Length) 

+ 

5.61 

1.17 

Foot  Length  =  (0.64  x  Heel-Ankle  Circum.) 

+ 

4.99 

0.90 

253 


1 

*  ^^XSSS&Sao  -  5JU 


Table  159.  REGRESSION  EQUATIONS  FOR  FOOT  MEASUREMENTS 

Values  in  Centimeters  (continued) 


19  Heel- Ankle  Circumference  and  Instep  Length 
U.  S.  Army  Men  (1966): 


20 


21 


Standard  error 
of  estimate 


Heel-Ankle  Circum.  =  (1.02 

X 

Instep  Length) 

+ 

13.98 

1.27 

Instep  Length  =  (0.41 

X 

Heel-Ankle  Circum.) 

+ 

5.78 

0.80 

U.  S.  Army  Women  (1977): 

Heel-Ankle  Circum.  =  (1.11 

X 

Instep  Length) 

+ 

11.05 

0.97 

Instep  Length  =  (0.51 

X 

Heel-Ankle  Circum.) 

+ 

2.27 

0.65 

U.  S.  Army  Men  and  Women: 

Heel-Ankle  Circum.  =  (1.28  x 

Instep  Length) 

+ 

8.89 

1.31 

Instep  Length  =  (0.46 

Heel- Ankle  Circumference  and  Foot 

x  Heel-Ankle  Circum.) 

Breadth 

+ 

3.81 

0.79 

U.  S.  Army  Men  (1966): 

Heel- Ankle  Circum.  =  (1.80 

X 

Foot  Breadth) 

+ 

16.36 

1.34 

Foot  Breadth  =  (0.20 

X 

Heel-Ankle  Circum.) 

+ 

3.17 

0.44 

U.  S.  Army  Women  (1977): 

Heel-Ankle  Circum.  =  (1.72 

X 

Foot  Breadth) 

+ 

15.54 

1.16 

Foot  Breadth  =  (0.22 

X 

Heel-Ankle  Circum.) 

+ 

2.24 

0.41 

U.  S.  Army  Men  and  Women: 

Heel- Ankle  Circum.  =  (2.29 

X 

Foot  Breadth) 

+ 

11.39 

1.40 

Foot  Breadth  =  (0.23 

Heel-Ankle  Circumference  and  Heel  1 

x  Heel-Ankle  Circum.) 

Breadth 

+ 

1.86 

0.45 

U.  S.  Army  Men  (1966): 

Heel-Ankle  Circum.  =  (2.21 

X 

Heel  Breadth) 

+ 

18.94 

1.30 

Heel  Breadth  =  (0.18 

X 

Heel-Ankle  Circum.) 

+ 

0.85 

0.37 

U.  S.  Army  Women  (1977): 

Heel- Ankle  Circum.  =  (2.54 

X 

Heel  Breadth) 

+ 

15.31 

1.01 

Heel  Breadth  =  (0.20 

X 

Heel-Ankle  Circum.) 

+ 

(-.16) 

0.29 

U.  S.  Army  Men  and  Women: 

Heel- Ankle  Circum.  =  (2.83 

X 

Heel  Breadth) 

+ 

14.51 

1.35 

Heel  Breadth  =  (0.20 

X 

Heel-Ankle  Circum.) 

+ 

0.05 

0.36 
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Table  160.  REGRESSION  EQUATIONS  FOR  FOOT  MEASUREMENTS 

Values  in  Inches 

Standard  error 
of  estimate 

1  Foot  Length  and  Instep  Length 
U.  S.  Army  Men  (1966): 


Foot  Length  =  (1.12 

X 

Insteo  Length) 

+ 

1.88 

0.22 

Instep  Length  =  (0.72 

X 

Foot  Length) 

+ 

0.12 

0.19 

U.  S.  Army  Women  (1977): 

Foot  Length  =  (1.18 

X 

Instep  Length) 

+ 

1.31 

0.19 

Instep  Length  =  (0.73 

X 

Foot  Length) 

+ 

0.04 

0.15 

U.  S.  Army  Men  and  Women: 

Foot  Length  =  (1.20 

X 

Instep  Length) 

+ 

1.25 

0.23 

Instep  Length  =  (0.72 

X 

Fo^  Length) 

+ 

0.10 

0.18 

2  Foot  Length  and  Foot  Breadth 
U.  S.  Army  Men  (1966): 


Foot  Length  =  (1.29 

X 

Foot  Breadth) 

+ 

5.53 

0.43 

Foot  Breadth  =  (0.23 

X 

Foot  Length) 

+ 

1.46 

0.18 

U.  S.  Army  Women  (1977): 

Foot  Length  =  (1.29 

X 

Foot  Breadth) 

+ 

5.07 

0.42 

Foot  Breadth  =  (0.22 

X 

Foot  Length) 

+ 

1.40 

0.17 

U.  S.  Army  Men  and  Women: 

Foot  Length  =  (1.67 

X 

Foot  Breadth) 

+ 

4.00 

0.45 

Foot  Breadth  =  (0.28 

X 

Foot  Length) 

+ 

0.87 

0.19 

3  Foot  Length  and  Heel  Breadth 
U.  S.  Army  Men  (1966): 


Foot  Length  =  (1.38 

X 

Heel  Breadth) 

+ 

6.81 

0.45 

Heel  Breadth  =  (0.18 

X 

Foot  Length) 

+ 

0.81 

0.16 

U.  S.  Army  Women  (1977): 

Foot  Length  =  (1.64 

X 

Heel  Breadth) 

+ 

5.64 

0.42 

Heel  Breadth  =  (0.18 

X 

Foot  Length) 

+ 

0.70 

0.14 

U.  S.  Army  Men  and  Women: 

Foot  Length  =  (1.91 

X 

Heel  Breadth) 

+ 

5.31 

0.47 

Heel  Breadth  =  (0.22 

X 

Foot  Length) 

+ 

0.33 

0.16 
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Table  160.  REGRESSION  EQUATIONS  FOR  FOOT  MEASUREMENTS 

Values  in  Inches  (continued) 


4  Instep  Length  and  Foot  Breadth 
U.  S.  Army  Men  (1966): 

Instep  Length  =  (0.89  x  Foot  Breadth) 

Foot  Breadth  =  (0.24  x  Instep  Length) 

U.  S.  Army  Women  (1977): 

Instep  Length  =  (0.92  x  Foot  Breadth) 

Foot  Breadth  =  (0.25  x  Instep  Length) 

U.  S.  Army  Men  and  Women: 

Instep  Length  =  (l.ig  x  Foot  Breadth) 

Foot  Breadth  =  (0.33  x  Instep  Length) 

5  Instep  Length  and  Heel  Breadth 
U.  S.  Army  Men  (1966): 

Instep  Length  =  (1.07  x  Heel  Breadth) 

Heel  Breadth  =  (0.22  x  Instep  Length) 

U.  S.  Army  Women  (1977): 

Instep  Length  =  (1.25  x  Heel  Breadth) 

Heel  Breadth  =  (0.22  x  Instep  Length) 

U.  S.  Army  Men  and  Women: 

Instep  Length  =  (1.44  x  Heel  Breadth) 

Heel  Breadth  =  (0.28  x  Instep  Length) 

6  Foot  Breadth  and  Heel  Breadth 
U.  S.  Army  Men  (1966): 

Foot  Breadth  =  (0.59  x  Heel  Breadth) 

Heel  Breadth  =  (0.43  x  Foot  Breadth) 

U.  S.  Army  Women  (1977): 

Foot  Breadth  =  (0.63  x  Heel  Breadth) 

Heel  Breadth  =  (0.40  x  Foot  Breadth) 

U.  S.  Army  Men  and  Women: 

Foot  Breadth  =  (0.78  x  Heel  Breadth) 

Heel  Breadth  =  (0.54  x  Foot  Breadth) 


Standard  error 
of  estimate 


+  4.29  0.37 

+  1.99  0.19 


+  3.82  0.34 

+  1.73  0.25 


+  3.10  0.38 

+  1.28  0.20 


+  4.84  0.36 

+  1.04  0.16 


+  4.02  0.33 

+  0.86  0.14 


+  3.91  0.38 

+  0.53  0.17 


+  2.29  0.19 

+  1  03  0.16 


+  1.98  0.18 

+  0.99  0.14 


+  1.75  0.20 

+  0.60  0.16 
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Table  160.  REGRESSION  EQUATIONS  FOR  FOOT  MEASUREMENTS 


Values  in  Inches  (continued) 

Standard  error 
of  estimate 

7  Ball  of  Foot  Circumference  and  Foot  Length 
U.  S.  Army  Men  (1966): 


Ball  of  Foot  Circum.  =  (0.56  x 

Foot  Length) 

+ 

3.90 

0.51 

Foot  Length  =  (0.44  x 

Ball  of  Foot  Circum.) 

+ 

6.25 

0.45 

U.  S.  Army  Women  (1977): 

Ball  of  Foot  Circum.  =  (0.54  x 

Foot  Length) 

+ 

3.72 

0.36 

Foot  Length  =  (0.65  x 

Ball  of  Foot  Circum.) 

+ 

3.80 

0.40 

U.  S.  Army  Men  and  Women: 

Ball  of  Foot  Circum.  =  (0.70  x 

Foot  Length) 

+ 

2.41 

0.50 

Foot  Length  =  (0.62  x 

Ball  of  Foot  Circumference  and  Instep 

Ball  of  Foot  Circum.) 

Length 

+ 

4.40 

0.47 

U.  S.  Army  Men  (1966): 

Ball  of  Foot  Circum.  *  (0.60  x  Instep  Length) 

5.19 

0.53 

Instep  Length  =  (0.30  x 

Ball  of  Foot  Circum.) 

+ 

4.77 

0.37 

U.  S.  Army  Women  (1977): 

Ball  of  Foot  Circum.  =  (0.64  x 

Instep  Length) 

+ 

4.40 

0.38 

Instep  Length  =  (0.48  x 

Ball  of  Foot  Circum.) 

+ 

2.79 

0.32 

U.  S.  Army  Men  and  Women: 

Ball  of  Foot  Circum.  =  (0.83  x 

Instep  Length) 

+ 

3.41 

0.53 

Instep  Length  =  (0.44  x 

Ball  of  Foot  Circumference  and  Foot 

Ball  of  Foot  Circum.) 

Breadth 

+ 

3.37 

0.39 

U.  S.  Army  Men  (1966): 

Ball  of  Foot  Circum.  =  (1.93  x 

Foot  Breadth) 

+ 

2.39 

0.41 

Foot  Breadth  =  (0.26  x 

Bali  of  Foot  Circum.) 

+ 

1.28 

0.15 

U.  S.  Army  Women  (1977): 

Ball  of  Foot  Circum.  =  (1.88  x 

Foot  Breadth) 

+ 

2.34 

0.24 

Foot  Breadth  =  (0.38  x 

Ball  of  Foot  Circum.) 

+ 

0.09 

0.11 

U.  S.  Army  Men  and  Women: 

Ball  of  Foot  Circum.  =  (2.09  x 

Foot  Breadth) 

+ 

1.72 

0.39 

Foot  Breadth  =  (0.31  x 

Ball  of  Foot  Circum.) 

+ 

0.79 

0.15 
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Table  160.  REGRESSION  EQUATIONS  FOR  FOOT  MEASUREMENTS 

Values  in  Inches  (continued) 

Standard  error 
of  estimate 

10  Ball  of  Foot  Circumference  and  Heel  Breadth 
U.  S.  Army  Men  (1966): 


Ball  of  Foot  Circum.  =  (1.56  x 

Heel  Breadth) 

+ 

5.62 

0.51 

Heel  Breadth  =  (0.16  x 

Ball  of  Foot  Circum.) 

+ 

1.16 

0.16 

U.  S.  Army  Women  (1977): 

Ball  of  Foot  Circum.  =  (1.55  x 

Heel  Breadth) 

+ 

5.19 

0.37 

Heel  Breadth  =  (0.20  x 

Ball  of  Foot  Circum.) 

+ 

0.61 

0.13 

U.  S.  Army  Men  and  Women: 

Ball  of  Foot  Circum.  «  (2.00  x 

Heel  Breadth) 

+ 

4.38 

0.51 

Heel  Breadth  =  (0.21  x 

Ball  of  Foot  Circumference  and  Instep 

Ball  of  Foot  Circum.) 

Circumference 

+ 

0.65 

0.16 

U.  S.  Army  Men  (1966): 

Ball  of  Foot  Circum.  =  (0.60  x  Instep  Circumference) 

+ 

3.55 

0.43 

Instep  Circumference  =  (0.75  x 

Ball  of  Foot  Circum.) 

+ 

3.11 

0.48 

U.  S.  Army  Women  (1977): 

Ball  of  Foot  Circum.  =  (0.71  x 

Instep  Circumference) 

+ 

2.38 

0.28 

Instep  Circumference  =  (0.86  x 

Bail  of  Foot  Circum.) 

+ 

1.57 

0.31 

L.  S.  Army  Men  and  Women: 

Ball  of  Foot  Circum.  *  (0.67  x 

instep  Circumference) 

+ 

2.80 

0.42 

Instep  Circumference  =  (0.90  x 

Ball  of  Foot  Circum.) 

+ 

1.49 

0.48 

12  Ball  of  Foot  Circumference  and  Heel-Ankle  Circumference 


U.  S.  Army  Men  (1966): 

Ball  of  Foot  Circum.  =  (0.58  x  Heel-Ankle  Circum.)  +  2.09  0.45 

Heel-Ankle  Circum.  =  (0.73  x  Ball  of  Foot  Circum.)  +  6.26  0.50 

U.  S.  Army  Women  (1977): 

Ball  of  Foot  Circum.  =  (0.57  x  Heel-Ankle  Circum.)  +  1.94  0.31 

Heel-Ankle  Circum.  =  (0.93  x  Ball  of  Foot  Circum.)  +  3.82  0.39 

U.  S.  Army  Men  and  Women: 

Ball  of  Foot  Circum.  =  (0.63  x  Heel-Ankle  Circum.)  +  1.33  0.43 

Heel-Ankle  Circum.  «  (0.93  x  Ball  of  Foot  Circum.)  +  4.23  0.52 
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Tabia  160.  REGRESSION  EQUATIONS  FOR  FOOT  MEASUREMENTS 

Values  in  Inches  (continued) 


13  Instep  Circumference  and  Foot  Length 


U.  S.  Army  Men  (1966): 
Instep  Circumference 
Foot  Length 

U.  S.  Army  Women  (1977): 
Instep  Circumference 
Foot  Length 


Instep  Circumference  *  (0.87  x  F 

Foot  Length  =  (0.57  x  I 

14  Instep  Circumference  and  Instep  Length 


U.  S.  Army  Men  (1966): 
Instep  Circumference 
Instep  Length 

U.  S.  Army  Women  (1977): 
Instep  Circumference 
Instep  Length 


Instep  Circumference  =  (1.07  x  I 

Instep  Length  =  (0.42  x  I 

15  Instep  Circumference  and  Foot  Breadth 


U.  S.  Army  Men  (1966): 
Instep  Circumference 
Foot  Breadth 

U.  S.  Army  Women  (1977): 
Instep  Circumference 
Foot  Breadth 


Instep  Circumference 
Foot  Breadth 


Standard  error 
of  estimate 


=  (0.68  x  Foot  Length) 

+ 

3.24 

0.55 

=  (0.43  x  Instep  Circumference) 

+ 

6.07 

0.43 

*  (0.66  x  Foot  Length) 

+ 

2.90 

0.38 

=  (0.65  x  Instep  Circumference) 

+ 

3.57 

0.37 

n: 

*  (0.87  x  Foot  Length) 

+ 

1.21 

0.55 

=  (0.57  x  Instep  Circumference) 

+ 

4.54 

0.44 

*  (0.79  x  Instep  Length) 

+ 

4.34 

0.56 

=  (0.32  x  Instep  Circumference) 

+ 

4.40 

0.36 

-  (0.83  x  Instep  Length) 

+ 

3.44 

0.38 

=  (0.50  x  Instep  Circumference) 

+ 

2.39 

0.30 

m: 

=  (1.07  x  Instep  Length) 

+ 

2.14 

0.57 

=  (0.42  x  Instep  Circumference) 

+ 

3.30 

0.36 

=  (1.72  x  Foot  Breadth) 

+ 

3.79 

0.53 

=  (0.19  x  Instep  Circumference) 

+ 

1.89 

0.18 

=  (1.71  x  Foot  Breadth) 

+ 

3.27 

0.36 

=  (0.28  x  Instep  Circumference) 

+ 

0.86 

0.15 

m: 

=  (2.16  x  Foot  Breadth) 

+ 

2.01 

0.54 

=  (0.24  x  Instep  Circumference) 

+ 

1.36 

0.18 
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Table  160.  REGRESSION  EQUATIONS  FOR  FOOT  MEASUREMENTS 

Values  in  Inches  (continued) 

Standard  error 
of  estimate 

16  Instep  Circumference  and  Heel  Breadth 
U.  S.  Army  Men  (1966): 


Instep  Circumference  =  (2.01 

x  Heel  Breadth) 

+ 

5.04 

0.53 

Heel  Breadth  *  (0.16 

x  Instep  Circumference) 

+ 

1.00 

0.15 

U.  S.  Army  Women  (1977): 

Instep  Circumference  =  (2.06 

x  Heel  Breadth) 

+ 

4.31 

0.37 

Heel  Breadth  =  (0.22 

x  Instep  Circumference) 

+ 

0.38 

0.12 

U.  S.  Army  Men  and  Women: 

Instep  Circumference  =  (2.57 

x  Heel  Breadth) 

+ 

3.45 

0.54 

Heel  Breadth  =  (0.20 

Instep  Circumference  and  Heel-Ankle 

x  Instep  Circumference) 

Circumference 

+ 

0.64 

0.15 

U.  S.  Army  Men  (1966): 

Instep  Circumference  *  (0.63  x  Heel-Ankle  Circum.) 

+ 

1.97 

0.50 

Heel- Ankle  Circum.  =  (0.64 

x  Instep  Circumference) 

+ 

6.71 

0.51 

U.  S.  Army  Women  (1977): 

Instep  Circumference  =  (0.70 

x  Heel-Ankle  Circum.) 

+ 

0.78 

0.30 

Heel-Ankle  Circum.  =  (0.93 

x  Instep  Circumference) 

+ 

3.55 

0.34 

U.  S.  Army  Men  and  Women: 

Instep  Circumference  =  (0.75 

x  Heel-Ankle  Circum.) 

+ 

0.40 

0.49 

Heel-Ankle  Circum.  =  (0.81 

x  Instep  Circumference) 

+ 

4.89 

0.51 

18  Heel- Ankle  Circumference  and  Foot  Length 
U.  S.  Army  Men  (1966): 


Heel-Ankle  Circum.  =  (0.92 

X 

Foot  Length) 

+ 

3.78 

0.46 

Foot  Length  =  (0.56 

X 

Heel-Ankle  Circum.) 

+ 

3.00 

0.36 

U.  S.  Army  Women  (1977): 

Heel-Ankle  Circum.  =  (0.93 

X 

Foot  Length) 

+ 

3.20 

0.34 

Foot  Length  =  (0.69 

X 

Heel-Ankle  Circum.) 

+ 

1.23 

0.30 

U.  S.  Army  Men  and  Women: 

Heel-Ankle  Circum.  =  (1.06 

X 

Foot  Length) 

+ 

2.19 

0.46 

Foot  Length  =  (0.64 

X 

Heel-Ankle  Circum.) 

+ 

1.95 

0.36 

Table  160  REGRESSION  EQUATIONS  FOR  FOOT  MEASUREMENTS 


Values  in  Inches  (continued) 

Standard  error 
of  estimate 

19  Heel-Ankle  Circumference  and  Instep  Length 
U.  S.  Army  Men  (1966): 


Heel- Ankle  Circum.  =  (1.03 

x  Instep  Length) 

+ 

5.49 

0.50 

Instep  Length  =  (0.41 

x  Heel-Ankle  Circum.) 

+ 

2.27 

0.32 

U.  S.  Army  Women  (1977): 

Heel-Ankle  Circum.  =  (1.11 

x  Instep  Length) 

+ 

4.35 

0.38 

Instep  Length  =  (0.51 

x  Heel-Ankle  Circum.) 

+ 

0.89 

0.26 

U.  S.  Army  Men  and  Women: 

Heel-Ankle  Circum.  =  (1.28 

x  instep  Length) 

+ 

3.48 

0.52 

Instep  Length  =  (0.46 

x  Heel-Ankle  Circum.) 

+ 

1.50 

0.31 

Heel-Ankle  Circumference  and  Foot  Breadth 

U.  S.  Army  Men  (1966): 

Heel-Ankle  Circum.  *  (1.81 

x  Foot  Breadth) 

+ 

6.42 

0.53 

Foot  Breadth  =  (0.20 

x  Heel-Ankle  Circum.) 

+ 

1.24 

0.17 

U.  S.  Army  Women  (1977): 

Heel-Ankle  Circum.  =  (1.72 

x  Foot  Breadth) 

+ 

6.11 

0.46 

Foot  Breadth  =  (0.22 

x  Heel-Ankle  Circum.) 

+ 

0.88 

0.16 

U.  S.  Army  Men  and  Women: 

Heel-Ankle  Circum.  =  (2.30 

x  Foot  Breadth) 

+ 

4.47 

0.55 

Foot  Breadth  =  (0.23 

x  Heel-Ankle  Circum.) 

+ 

0.73 

0.18 

Heel-Ankle  Circumference  and  Heel  Breadth 

U.  S.  Army  Men  (1966): 

Heel-Ankle  Circum.  =  (2.22 

x  Heel  Breadth) 

+ 

7.44 

0.51 

Heel  Breadth  =  (0.18 

x  Heel-Ankle  Circum.) 

+ 

0.33 

0.14 

U.  S.  Army  Women  (1977): 

Heel-Ankle  Circum.  =  (2.54 

x  Heel  Breadth) 

+ 

6.02 

0.40 

Heel  Breadth  =  (0.20 

x  Heel-Ankle  Circum.) 

+ 

(-.06) 

0.11 

U.  S.  Army  Men  and  Women: 

Heel-Ankle  Circum.  =  (2.83  x  Heel  Breadth)  +  5.07  0.53 

Heel  Breadth  =  (0.20  x  Heel-Ankle  Circum.)  +  0.02  0.14 
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10.  FOREIGN  ANTHROPOMETRIC  DATA  ON  FEET 


a.  Tables  of  Anthropometric  Data 

Up  to  this  point,  comparative  anthropometric  data  on  feet  have  been  limited  to  data 
from  the  United  States.  However,  in  order  to  show  the  ranges  of  variation  in  foot  size  to 
be  found  in  diverse  populations  in  different  parts  of  the  world,  anthropometric  data  on  the 
feet  of  various  foreign  populations  are  presented  here.  The  sources  of  these  foreign  data  are 
summarized  in  Table  161.  The  number  of  individuals  measured  in  each  series  is  indicated; 
references  for  these  series  in  the  form  of  published  reports  may  be  found  in  Section  13. 
BIBLIOGRAPHY. 

Data  on  the  foot  measurements  of  the  foreign  series  are  given  in  Tables  162-170.  The 
foreign  foot  data  are  shown  in  the  metric  system,  with  values  expressed  in  centimeters. 
Statistical  values,  such  as  means,  standard  deviations,  and  ranges,  are  shown  in  tables  on  the 
upper  pages,  while  selected  percentile  values  are  given  in  tables  on  the  lower  or  facing  pages. 
An  explanation  of  the  statistical  measures  presented  in  these  tables  may  be  found  in  Section  6. 
STATISTICS. 

In  the  statistical  tables,  the  data  are  arranged  in  order  of  decreasing  mean  values,  while, 
in  the  percentile  tables,  the  data  are  arbitrarily  arranged  in  decreasing  order  of  the  50th  percentile 
or  median  value.  Therefore,  the  order  or  sequence  of  the  series  in  the  tables  of  percentile 
values  is  not  necessarily  the  same  as  that  in  the  tables  of  statistical  values. 

The  foreign  foot  data  presented  here  include  data  on  Foot  Length,  Instep  Length,  Foot 
Breadth,  Heel  Breadth,  Ball  of  Foot  Circumference,  Instep  Circumference,  Heel-Ankle 
Circumference,  Ankle  Circumference,  and  Calf  Circumference.  Not  all  of  the  foot  measurements 
were  taken  on  all  of  the  foreign  anthropometric  series  cited.  Data  for  Foot  Length,  Foot 
Breadth,  and  Ball  of  Foot  Circumference  are  available  for  most  of  the  series,  but  data  for 
Instep  Length,  Heel  Breadth,  Instep  Circumference,  and  Heel-Ankle  Circumference  are  available 
for  only  some  of  the  source  series.  Data  for  Ankle  Circumference  and  Calf  Circumference 
are  available  for  most  of  the  series.  Minimum  and  maximum  values,  indicating  the  range, 
are  not  available  for  some  of  the  foreign  series. 

b.  Summary  of  Foot  Data  for  Foreign  Men 
(1)  Foot  Length 

Mean  values  for  foot  length  among  the  samples  of  foreign  men  range  from  23.67  cm 
up  to  27.18  cm.  The  foreign  data  cited  here  indicate  a  minimum  foot  length  of  16.2  cm 
and  a  maximum  foot  length  of  32.5  cm,  giving  an  overall  range  of  16.3  cm.  The  stature 
ratios  show  that  mean  foot  lengths  are  about  15  percent  of  mean  statures.  The  lowest  1st 
percentile  value  of  foot  length  in  the  foreign  data  is  20.3  cm,  while  the  highest  99th  percentile 
value  is  30.4  cm.  A  range  of  10.1  cm  would  include  98  percent  of  the  foreign  men's  foot 
lengths. 
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Table  161.  Foreign  Anthropometric  Series  on  Feet 


Men's  Series 

Number  of 
Individuals 

Bibliography 

Identification 

Canada: 

Armed  Forces  (1974) 

565 

FN1 

Royal  Canadian  Air  Force  Navigators  (1961) 

290 

FN2 

Royal  Canadian  Air  Force  Pilots  (1961) 

314 

FN2 

Germany: 

Air  Force  (1967-68) 

1,459 

FN3 

Armed  Forces  (1970-71) 

2,643 

FN4 

Greece: 

Armed  Forces  (1960) 

1,084 

FN5 

Iran: 

Armed  Forces  (1968) 

9,414 

FN6 

Italy: 

Armed  Forces  (1961) 

1,358 

FN5 

Japan: 

Japanese  Air  Self  Defense  Force  Pilots  (1972) 

1,176 

FN7 

Latin  America: 

Composite  sample  from  Armed  Forces  of  18 

1,985 

FN8 

Central  and  South  American  countries  (1965—1970) 

New  Zealand: 

Royal  New  Zealand  Air  Force  Aircrew  (1972—73) 

238 

FN9 

South  Africa: 

Bantu  Miners  (1967) 

485 

FN10 

Armed  Forces  (1967) 

1,439 

FN1 1 

South  Korea: 

Republic  of  Korea  Air  Force  Pilots  (1961) 

264 

FN12 

Armed  Forces  (1965) 

3,747 

FN13 

South  Vietnam: 

Armed  Forces  (1963) 

2,129 

FN14 

Thailand: 

Armed  Forces  (1962) 

2,950 

FN15 

Turkey: 

Armed  Forces  (1960) 

915 

FN15 

Table  161.  Foreign  Anthropometric 

Series  on  Feet 

(cont'd) 

Number  of 

Bibliography 

Men's  Series 

Individuals 

Identification 

United  Kingdom: 

100 

FN16 

Guardsmen  (1975) 

534 

FN17 

Infantrymen  (1973-74) 

500 

FN18 

Royal  Armoured  Corps  (1972) 

2,000 

FN19 

Royal  Air  Force  Aircrew  (1970-71) 
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(2)  Instep  Length 

Mean  values  for  instep  length  among  the  foreign  men  range  from  17.07  cm  up  to 
19.89  cm.  Minimum  instep  length  is  10.7  cm,  while  maximum  instep  length  is  29.8  cm,  giving 
an  overall  range  of  19.1  cm  for  inste.o  length.  The  stature  ratios  indicate  that  mean  instep 
lengths  are  about  10.5  to  11.4  percent  of  mean  statures.  The  lowest  1st  percentile  value 
for  instep  length  is  14.9  cm,  while  the  highest  99th  percentile  value  is  22.8  cm,  giving  an 
overall  range  of  7.9  cm  for  98  percent  of  the  foreign  men's  instep  lengths. 

The  instep  length/foot  length  index  shows  the  relative  proportions  between  instep 
length  of  the  foot  and  the  overall  length  of  the  foot.  In  the  foreign  men's  data,  this  index 
ranges  from  67.2  up  to  75.5,  indicating  that  instep  length  is  between  67.2  and  75.5  percent 
of  foot  length.  A  low  index  indicates  a  relatively  short  instep  length  with  long  toes,  while 
a  high  index  indicates  a  relatively  long  instep  length  with  shorter  toes. 

(3)  Foot  Breadth 

Mean  values  for  foot  breadth  among  the  foreign  men  range  from  9.34  cm  up  to 
10.52  cm.  Minimum  foot  breadth  is  7.3  cm  and  maximum  foot  breadth  is  12.8  cm,  giving 
an  overall  range  of  5.5  cm  for  foot  breadth.  The  stature  ratios  indicate  that  mean  foot  breadths 
are  about  5.5  to  6.3  percent  of  mean  statures.  The  lowest  1st  percentile  value  for  foot  breadth 
is  8.0  cm  and  the  highest  99th  percentile  value  is  12.1  cm,  giving  an  overall  range  of  4.1  cm 
for  98  percent  of  the  foreign  men's  data  for  foot  breadth. 

The  foot  breadth/foot  length  index  is  an  indication  of  foot  proportions.  A  low 
index  shows  a  narrow  foot  relative  to  length,  while  a  high  index  indicates  a  broad  foot  relative 
to  length.  The  foot  breadth/foot  length  index  for  the  foreign  men  ranges  from  a  low  of 
35.9  up  to  a  high  of  42.1.  Most  of  the  foreign  samples  have  indices  between  36  and  40, 
indicating  that  foot  breadth  ranges  between  36  and  40  percent  of  foot  length.  This  index 
tends  to  be  lower  in  samples  of  men  from  European  countries  and  higher  in  samples  of  men 
from  Asian  countries. 

(4)  Ball  of  Foot  Circumference 

Mean  values  of  ball  of  foot  circumference  range  from  23.22  cm  up  to  25.77  cm 
in  the  foreign  men's  data.  Minimum  ball  of  foot  circumference  is  19.5  cm  and  maximum 
ball  of  foot  circumference  is  34.8  cm,  giving  an  overall  range  of  15.3  cm  in  ball  of  foot 
circumference.  The  stature  ratios  for  ball  of  foot  circumference  indicate  that  mean  ball  of 
foot  circumferences  are  between  13.1  and  15.4  percent  of  mean  stature  values.  The  lowest 
1st  percentile  value  for  the  ball  of  foot  circumference  is  20.6  cm  and  the  highest  99th  percentile 
value  is  28.9  cm;  thus  a  range  of  8.3  cm  would  cover  98  percent  of  the  ball  of  foot 
circumference  values  shown  in  the  foreign  data. 

The  ball  of  foot  circumference/foot  length  index  ranges  from  a  low  of  86.6  to  a 
high  of  102.8,  indicating  that  ball  of  foot  circumference  in  the  foreign  data  varies  between 
about  87  percent  and  103  percent  of  foot  length.  A  low  value  for  this  index  indicates  a 
narrow  or  small  foot,  while  a  high  index  indicates  a  wide  or  large  foot  relative  to  length. 
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(5)  Instep  Circumference 

Mean  values  of  instep  circumference  range  from  24.30  cm  up  to  26.95  cm  in  the 
foreign  men's  data.  Minimum  instep  circumference  is  20.0  cm  and  maximum  instep 
circumference  is  36.7  cm,  giving  an  overall  range  of  16.7  cm  for  instep  circumference  in  the 
men's  data.  The  stature  ratios  indicate  that  mean  instep  circumferences  are  between  14  and 
16  percent  of  mean  statures.  The  lowest  1st  percentile  value  for  instep  circumference  is  21.8  cm 
and  the  highest  99th  percentile  value  is  31.1  cm,  giving  an  overall  range  of  9.3  cm  for  98 
percent  of  the  foreign  data  for  instep  circumference. 

(6)  Heel-Ankle  Circumference 

Mean  values  of  heel-ankle  circumference  range  from  30.90  cm  up  to  34.22  cm  for 
the  foreign  men.  Minimum  heel-ankle  circumference  is  20.5  cm  and  maximum  heel-ankle 
circumference  is  44.5  cm,  giving  an  overall  range  of  24.0  cm  for  heel-ankle  circumference  in 
the  men's  data.  The  stature  ratios  indicate  that  the  mean  heel-ankle  circumference  values  are 
between  18  and  20  percent  of  mean  stature  values.  The  lowest  1st  percentile  value  of  heel-ankle 
circumference  is  22.1  cm,  while  the  highest  99th  percentile  value  is  40.4  cm.  Thus  a  range 
of  18.3  cm  would  cover  98  percent  of  the  men's  data  for  heel-ankle  circumference. 

Only  one  reference  for  the  foot  measurements  of  women  is  available  in  the  foreign 
data,  namely  Canadian  Forces  Women  (1977).  Therefore,  no  discussion  of  the  comparative 
anthropometry  of  the  feet  is  presented  for  foreign  women. 


Table  162a.  STATISTICAL  V ALLIS  FOR  FOOT  LENGTH  -  FOREIGN  DATA  (continued) 


Table  163b.  PERCENTILE  VALUES  FOR  IK3TEP  LENGTH  -  FOREIGN  DATA 
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Table  164a.  STATISTICAL  VALUES . FOR  FOOT  BREADTH  -  FOREIGN  DATA 
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Table  166a.  STATISTICAL  VALUES  FOR  BALL  CF.FCOT  CIRCUMFERENCE  -  FOREIGN  DATA  (continued; 
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Table  168a.  STATISTICAL  VALUES  FOR  KEEL- ANKLE  CIRCUMFERENCE  -  FOREIC-N'  DAT 
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Table  170b.  PERCENTILE  VALUES  FOR  CALF  CIRCUMFERENCE  -  F)  REIGN  DATA 
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11.  FEET  AND  FOOTWEAR 

a.  Historical  Background 

Even  a  brief  review  of  the  long  history  and  development  of  boots,  shoes,  and  other  types 
of  footwear  is  beyond  the  scope  of  this  report.  However,  since  the  primary  reason  for  the 
analyses  of  anthropometric  data  on  the  measurements  of  the  feet  is  to  provide  a  basis  for 
the  design  and  satisfactory  sizing  of  footwear,  a  discussion  of  the  origins  of  the  sizing  of  footwear 
is  relevant. 

It  is  very  likely  that  the  earliest  type  of  footwear  consisted  of  simple  sandals,  probably 
made  from  animal  skins  or  woven  grass.  Actually,  sandals  are  still  worn  by  many  people 
of  the  world,  especially  in  warm  climates.  The  wooden  sandals  of  Japan  are  well-known,  while 
wooden  shoes  are  still  worn  in  some  European  countries.  With  the  spread  of  automobiles, 
used  tires  became  a  popular  source  of  material  for  sandals;  and  today,  various  types  of  plastics 
also  are  widely  used  for  sandals.  Sizing  would  not  appear  to  be  a  very  serious  problem  with 
sandals. 

For  a  long  period  of  time  during  the  early  history  of  footwear,  items  intended  for  protecting 
or  covering  the  feet  were  made  and  sewn  by  hand.  Until  relatively  recently,  all  Chinese  shoes, 
for  example,  were  made  of  cloth  and  sewn  by  hand.  The  use  of  various  types  of  machines 
in  making  shoes  did  not  take  place  until  the  middle  of  the  last  century.  Actually,  until  about 
1850,  there  were  no  distinctions  between  right  and  left  shoes,  as  all  shoes  were  made  on  straight 
lasts.  During  the  last  100  years  or  so,  rapid  advances  have  been  made  in  the  shaping  and 
production  of  wooden  (now  plastic)  lasts,  and  in  the  development  of  shoe-making  machinery. 

Of  course,  tanned  leather  has  long  been  the  material  of  choice  for  footwear.  With  the 
development  of  and  advances  in  the  use  of  plastics,  however,  these  man-made  materials  also 
have  been  used  in  footwear. 


The  effects  of  fad  and  fashion  on  the  sizes,  shapes,  and  appearances  of  footwear  constitute 
a  whole  history  in  itself.  Obviously,  footwear  has  gone  through  a  long  history  of  change 
in  appearance;  some  of  these  changes  seem  to  have  been  sensible,  while  some  might  even  be 
regarded  as  outlandish. 

While  the  basis  for  the  sizing  of  modern  footwear  may  seem  to  be  obscure  or  unnecessarily 
complicated  to  some,  there  seems  to  be  general  agreement  on  the  origins  of  footwear  sizing. 
According  to  the  widely  accepted  story,  King  Edward  II  of  England  decreed  in  1324  that 
three  average  sized  barley  corns,  placed  end  to  end,  equalled  one  inch.  It  was  then  found 
by  careful  measurement  that  thirty-nine  barley  corns,  placed  end  to  end,  were  equivalent  to 
the  length  of  the  longest  normal  foot.  Since  three  barley  corns  equalled  one  inch,  and  thirty-nine 
barley  corns  equalled  thirteen  inches,  the  largest  normal  foot  at  that  time  was  designated  as 
size  thirteen.  Other  sizes  were  graded  down  from  the  longest  normal  foot  three  sizes  or  three 
barley  corns  to  the  inch.  This  established  the  variation  of  one-third  of  an  inch  between  full 
sizes.  The  difference  between  full  sizes  and  half  sizes  was  standardized  as  one-sixth  of  an 
inch. 
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b.  Research  on  Feet  and  Footwear 

While  a  great  deal  of  research  on  feet  and  footwear  has  been  carried  out  over  the  years, 
a  complete  review  of  these  efforts  would  involve  an  extensive  undertaking  well  beyond  the 
scope  of  this  limited  report.  Some  references  to  research  on  anthropometric  foot  measurements 
have  been  reviewed  earlier  (see  Section  2.  A  REVIEW  OF  SOME  LITERATURE  ON  THE 
FOOT. 

In  1952,  C.  W.  Mann  and  W.  B.  Zacharias  published  a  study  on  the  applications  of  foot 
measurements  in  the  development  of  last  systems.15  Although  that  work  preceeded  the 
introduction  of  the  geometric  or  proportional  grading  system  for  shoe  lasts,  it  does  represent 
a  useful  and  interesting  analysis  of  the  problems  involved  in  the  area  of  methodology  and 
applications  of  anthropometric  data.  The  study  serves  as  an  instructive  example  of  research 
on  feet  and  footwear. 

The  abstract  of  this  report  is  quoted  as  follows: 

"The  report  describes  a  study  of  the  foot  dimensions  of  soldiers,  obtained  in  two 
large  scale  anthropometric  surveys,  and  their  application  in  the  improvement  of  the 
Munson  last  system,  used  in  the  manufacture  of  Army  service  shoes.  (The  two  referenced 
surveys  were  the  Fort  Knox  Foot  Study  of  1945  anp  the  U.  S.  Army  Quartermaster 
Anthropometric  Survey  of  1946.)  The  basic  dimensions  of  the  feet  are  compared  with 
the  corresponding  model  last  dimensions,  and  the  foot  gradients  for  size  and  width 
are  compared  with  the  corresponding  last  gradients.  The  results  show  that  many  of 
the  standard  last  grades  differ  from  the  corresponding  foot  vades  by  nr.ore  than  30 
percent.  The  deviations  are  discussed  in  detail  and  their  importance  is  demonstrated. 

An  example  is  presented  which  shows  that  the  deviations  lead  to  combinations  of  shoe 
dimensions  that  cannot  afford  optimum  fit  for  the  average  *oot  in  certain  sizes. 

'The  report  presents  some  of  the  basic  principles  that  are  essential  in  the 
development  of  a  last  system  from  scientific  foot  measurements.  The  evaluation  of 
the  fitting  qualities  of  shoes  and  last  systems  is  also  discussed  and  a  new  method  based 
upon  the  analysis  of  dimensions  is  described  which  overcomes  many  of  the  disadvantages 
of  conventional  methods.  The  application  of  the  methods  described  above  to  research 
and  development  problems  is  demonstrated  in  the  analysis  of  the  Munson  last  system 
and  in  defining  some  of  the  important  characteristics  of  a  last  system." 

In  their  Introduction,  Mann  and  Zacharias  present  a  useful  summary  of  the  background 
of  last  systems  and  their  importance  in  the  production  of  footwear: 


1 5  C.  W.  Mann  and  W.  B.  Zacharias.  Application  of  Foot  Measurements  in  the  Development 
of  Last  Systems.  Footwear  and  Leather  Series  -  Report  No.  7,  Department  of  the  Army, 
Office  of  the  Quartermaster  General,  Washington,  D.C.,  1952. 
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'The  modern  American  shoe  industry,  with  its  tremendous  mass  production 
methods,  had  its  beginning  only  a  century  ago  when  the  shoemaker  found  it  necessary 
to  change  from  his  handcraft  to  a  factory  method  in  order  to  meet  the  growing  demand 
for  footwear.  The  Civil  War  created  an  urgent  demand  for  large  quantities  of  military 
footwear  which  promoted  the  change  to  the  newer  methods  and  the  acceptance  of 
shoemaking  machines.  The  transition  created  other  problems,  including  that  of  fitting 
a  large  group  with  a  uniform  system  of  sizes,  instead  of  the  older  system  of  tailor-making 
each  pair  to  fit  a  particular  person.  As  the  industry  adopted  mass  production  methods, 
many  different  systems  of  arbitrary  sizes  and  shapes  were  adopted  by  different 
manufacturers.  This  practice  could  only  lead  to  serious  difficulties,  and  by  1886  the 
situation  had  reached  such  a  state  of  confusion  that  the  first  action  of  a  newly  formed 
National  Trade  Association  was  to  appoint  a  committee  of  four  retailers  to  study  the 
problem  and  recommend  a  standard  size  system  for  all  manufacturers.  After  only  two 
months  of  reviewing  experience  and  tradition,  the  committee  recommended  a  new 
standard  system  of  basic  sizes  and  grades  which  was  adopted  the  following  year. 

'The  basic  dimensions  of  most  commercial  lasts,  as  well  as  the  system  of  grading, 
differ  in  only  minor  respects  from  the  standards  adopted  by  the  industry  in  1887. 
However,  the  standard  commercial  last  system  did  not  prove  satisfactory  for  military 
use.  Therefore,  a  study  of  the  problem  was  made  by  an  Army  Shoe  Board  under 
the  direction  of  Lt.  Colonel  E.  L.  Munson.  This  resulted  in  the  development  of  a 
new  last  system  that  was  immediately  adopted  by  the  Army  in  1912.  The  basic 
dimensions  of  the  new  Munson  last  differed  in  many  respects  from  the  commercial 
standard,  but  the  grading  system  was  the  same.  The  Munson  last  was  generally 
satisfactory  as  evidenced  by  its  continuous  use  in  Army  service  footwear  from  1912 
until  the  end  of  World  War  II.  It  was  modified  slightly  in  1946  and  (continued  to 
be)  the  standard  for  Army  service  footwear  (until  the  introduction  of  the  geometric 
or  proportional  system  for  the  grading  of  lasts  in  the  1950's). 

'The  last,  or  form  over  which  a  shoe  is  made,  is  a  reproduction  of  the  shape 
of  the  human  foot  and  it  plays  a  highly  important  part  in  determining  the  fit  of  a 
shoe  on  the  foot.  A  shoe  which  does  not  fit  properly  not  only  fails  to  serve  its  purpose 
well,  but  may  even  cause  severe  damage  by  binding,  constricting,  or  exerting  pressure 
on  certain  parts  of  the  foot. 

"In  developing  a  shoe  last,  the  first  step  is  the  making  of  an  original  model  by 
a  modelmaker  who  fashions  it  from  the  general  dimensions  and  other  characteristics 
desired  in  the  last.  The  standard  model  for  women's  shoes  is  generally  a  size  4B,  whereas 
the  standard  for  men  may  be  one  of  several  sizes  such  as  7B,  8C,  8D,  9B,  or  9C. 
From  the  basic  model,  other  sizes  and  widths  are  made  on  a  special  lathe  that  can 
be  adjusted  to  produce  a  uniform  grade  or  change  in  size  or  width  and  a  corresponding 
change  as  required  for  each  other  important  dimension.  A  complete  size  range  in  men's 
commercial  lasts  generally  includes  over  100  length  and  width  combinations. 

'The  success  of  any  last  system  in  producing  shoes  of  good  fitting  qualities  depends 
to  a  large  extent  upon  the  modelmaker's  skill  in  shaping  the  original  model,  on  the 
choice  of  suitable  basic  dimensions  for  the  model,  and  on  maintaining  the  correct 


relationship  among  the  several  dimensions  in  grading  from  one  size  and  width  to  another. 

Art  and  experience  are  still  the  main  guides  in  the  design  of  lasts;  a  survey  of  foot 
measurements  and  the  research  required  for  a  scientific  basis  are  generally  considered 
too  expensive  and  impractical,  although  the  importance  of  the  latter  method  has 
prompted  numerous  investigations  in  recent  years.  In  spite  of  the  fact  that  the  need 
for  standard  sizes  was  recognized  early  in  the  history  of  the  shoe  industry,  manufacturers 
still  have  different  opinions,  based  on  their  own  experience,  regarding  the  dimensions 
of  the  standard  model  and,  as  a  result,  they  have  made  minor  modifications  of  the 
original  standards  which  affect  the  fit  of  their  shoes." 

While  the  comments  quoted  above  were  made  thirty  years  ago,  much  of  what  was  said 
then  is  still  true  today.  Any  assessment  of  the  state  of  the  art  today  with  respect  to  research 
and  development  on  feet  and  footwear  would  of  necessity  have  to  conclude  that  the  outstanding 
shortcoming  is  the  fact  that  there  are  no  reliable,  definitive,  and  representative  anthropometric 
data  available  on  the  feet  of  adult  men  and  women  civilians  in  the  United  States.  Even  more 
discouraging  is  that  the  prospects  or  possibilities  for  carrying  out  a  national  anthropometric 
survey  to  provide  such  data  appear  to  be  very  remote.  As  discussed  at  length  earlier  in  the 
present  report  is  the  fact  that  a  great  deal  of  foot  data  now  are  available  in  the  U.  S.  military 
population  of  men  and  women. 

There  is  now,  however,  one  major  difference  in  the  grading  (and  sizing)  of  lasts  and 
footwear.  This  change,  which  took  place  after  the  report  discussed  above  was  prepared  and 
published,  was  the  development  and  introduction  of  the  geometric  or  proportional  system  of 
grading  for  lasts.  The  geometric  grading  system,  as  contrasted  with  the  previous  arithmetic 
grading  system,  will  be  discussed  below. 

c.  U.  S.  Army  Footwear 

The  current  edition  of  the  Department  of  the  Army  Supply  Bulletin,  entitled  "Size  Tariff 
for  Clothing,  Equipage  and  Footwear,"  contains  a  total  of  38  items  of  footwear.16  These 
standard  items  of  U.  S.  Army  footwear  are  listed  in  Table  171,  together  with  the  range  of 
sizes  for  each  item. 

Although  the  title  of  the  Supply  Bulletin  would  seem  to  indicate  that  tariffs  are  given 
for  the  items  listed,  it  is  clearly  stated  that  the  "size  tariffs  contained  in  this  bulletin  are 
based  on  a  worldwide  demand  experience,  and  are  not,  therefore,  applicable  to  individual 
installations."  What  this  really  means,  then,  is  that  these  tariffs  merely  reflect  the  sizes  and 
quantities  of  clothing  (and  footwear)  which  have  been  ordered  or  requisitioned  by  Army  posts, 
camps,  and  stations  all  over  the  world.  The  primary  point  here  is  that  the  "tariffs"  given 
in  the  Supply  Bulletin  are  not  based  upon  the  body  sizes  or  foot  sizes  of  individuals  in  the 
Army  population.  A  tariff,  in  the  true  sense  of  the  word,  should  be  a  listing  by  size  of 


16Size  Tariff  for  Clothing,  Equipage  and  Footwear.  Department  of  the  Army  Supply  Bulletin 
(SB  10—523),  Headquarters,  Department  of  the  Army,  Washington,  D.C.,  December  1979. 


300 


the  numbers  or  quantities  of  an  item  required  for  the  population  for  which  the  item  is  intended, 
and  as  such,  it  should  be  based  upon  a  correlation  between  the  body  sizes  of  individuals  and 
the  available  sizes  of  the  item,  A  tariff  for  footwear,  then,  should  be  based  upon  the  sizes 
of  feet  to  be  fitted  with  that  footwear. 

A  further  complication  found  in  today's  Army,  in  which  there  are  increasing  numbers 
of  women,  is  that  women  are  being  issued  items,  including  footwear,  that  were  originally 
designed  and  sized  for  men.  In  fact,  the  current  edition  of  the  Supply  Bulletin  cited  above 
designates  all  line  items  of  clothing  and  equipment,  including  footwear,  as  intended  for  "male," 
female,"  or  "male  and  female."  In  some  instances  at  least,  the  suitability  and  sizing  of  these 
items  for  women  may  be  open  to  serious  question. 

The  listing  of  footwear  in  the  Supply  Bulletin  (Table  171)  designates  24  line  items  of 
footwear  for  men,  and  14  line  items  of  footwear  for  women.  Most  of  the  footwear  items 
designated  for  women  actually  represent  items  originally  designed  and  sized  for  men.  Only 
one  type  of  gymnasium  shoe,  one  type  of  overshoes,  and  two  types  of  dress  oxfords  are  really 
women's  shoes.  Although  ten  types  of  men's  footwear  are  listed  as  being  suitable  for  women, 
it  is  interesting  to  note  that  no  items  of  toxicological  agents  protective  footwear  are  listed 
for  women. 

The  listing  of  standard  U.  S.  Army  footwear  items  includes  dress  shoes,  as  well  as  six 
type?  of  combat  boots  (for  temperate,  hot,  and  cold  environments).  The  remainder  of  the 
list  consists  of  specialized  types  of  protective  footwear  (such  as  ski-mountain  boots,  safety 
boots,  boots  and  shoes  for  pole  climbers,  electrical  workers,  molders,  etc.),  as  well  as  several 
types  of  rubber  hip  or  knee  boots  and  overshoes. 

Standard  sizing  practices  are  followed  in  the  sizing  of  military  footwear.  In  the  U.  S. 
Army  inventory  of  footwear  for  men,  twelve  items  are  carried  in  only  whole  sizes,  while  ten 
items  are  listed  in  both  whole  and  half  sizes.  Two  items  of  specialized  footwear  are  listed 
in  only  three  or  four  adjective  sizes.  Generally,  the  sizing  systems  for  men's  items  of  footwear 
run  from  Size  5  up  to  Size  14  or  15.  Footwear  items  designated  for  women  generally  run 
from  Size  4  or  5  up  to  Size  9,  although  sizes  up  to  11  or  11—1/2  are  included  for  some 
shoes. 

The  listing  of  standard  U.  S.  Army  footwear  items  indicates  that  1,136  different  sizes 
(and  widths)  are  carried  in  the  inventory  of  men's  footwear,  whiie  605  sizes  (and  widths) 
are  carried  in  the  footwear  items  designated  for  women,  giving  the  staggering  total  of  1,741 
different  sizes  of  footwear  stocked  by  the  U.  S.  Army.  Without  a  doubt,  this  total  far  exceeds 
the  number  of  sizes  of  military  footwear  provided  by  any  other  Army  in  the  worldl 

d.  The  Sizing  of  Footwear 

The  basic  sizing  system  for  footwear  lasts  and  for  the  footwear  made  over  these  lasts 
is  complicated  in  that  it  includes  provisions  for  a  large  number  of  both  lengths  and  widths. 
The  actual  sizes  of  the  lasts  also  include  progressive  changes  in  several  dimensions.  The  necessity 
for  these  requirements  is  apparent  when  one  considers  the  large  ranges  of  variation  to  be  found 
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Table  171.  U.  S.  ARMY  FOOTWEAR  (excerpted  from  SB  10-523) 


Footwear  Items  for  Men: 

1  BOOTS,  CLIMBERS':  blucher,  leather,  black,  safety  steel  box  toe  and  shank 

Whole  and  half  sizes;  Sizes  5B  (XN)  to  1414EE  (XW)  -  100  sizes 

2  BOOTS,  COLD  WEATHER:  rubber,  black,  with  release  valve 

Whole  sizes;  Sizes  5XN  to  14XW  -  50  siz's 

3  BOOTS,  COMBAT:  leather,  black,  mildew  resistant  « 

Whole  and  half  sizes;  Sizes  3N  to  14XW  -  111  sizes  * 

4  BOOTS,  COMBAT:  leather,  black,  orthopedic,  mildew  resistant,  10 %  inches  high 

Whole  sizes;  Sizes  3N  to  14XW  -  61  sizes  ] 

5  BOOTS,  EXTREME  COLD  WEATHER:  rubber,  white,  with  release  valve 

Whole  sizes;  Sizes  3N  to  14XW  -  56  sizes 

6  BOOTS,  EXTREME  COLD  WEATHER:  cotton  duck,  sage  green,  nonskid 

Sizes  Small,  Medium,  Large,  X- Large  —  4  sizes 

7  BOOTS,  FIREMEN'S:  rubber,  black,  13%  inches  high 

Whole  sizes;  Sizes  5  to  15  -  11  sizes 

8  BOOTS,  FIREMEN'S:  rubber,  black,  29  inches  high 

Whole  sizes;  Sizes  5  to  15  -  11  sizes 

9  BOOTS,  FLYERS':  leather,  black,  insulated,  without  release  valve 

Whole  and  half  sizes;  Sizes  5A  to  1314EEE  -  124  sizes 

10  BOOTS,  HIP:  rubber,  black,  waterproof,  cleated  sole,  nonskid  heel 

Whole  sizes;  Sizes  5  to  15  -  11  sizes  , 

11  BOOTS,  HOT  WEATHER:  leather,  cotton  nylon  duck,  mildew  and  spike  resistant  ; 

Whole  and  half  sizes;  Sizes  3%XW  to  14XW  -  101  sizes 

12  BOOTS,  KNEE:  rubber,  black,  cleated  sole  and  heel  I 

Whole  sizes;  Sizes  5  to  15  -  11  sizes  j 

13  BOOTS,  SAFETY:  blucher,  black,  leather 

Whole  and  half  sizes;  Sizes  5N  to  14XW  -  89  sizes 

14  BOOTS,  SKI-MOUNTAIN:  high  blucher,  leather,  black,  cleated 

Whole  and  half  sizes;  Sizes  5C  to  13E  -  62  sizes 

i 

15  BOOTS,  TOXICOLOGICAL  AGENTS  PROTECTIVE:  M2A1  j 

Whole  sizes;  Sizes  5  to  15  -  11  sizes  j 
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Table  171.  U.  S.  ARMY  FOOTWEAR  (continued) 


Footwear  Items  for  Men  (continued): 

16  FOOTWEAR  COVER,  TOXICOLOGICAL  AGENTS  PROTECTIVE:  cotton  duck 

Sizes  Small,  Medium,  Large  -  3  sizes 

17  OVERSHOES,  BOOTS,  COMBAT:  slush  molded,  vinyl  plastisol 

Whole  sizes;  Sizes  3  to  14  -  12  sizes 

18  OVERSHOES:  rubber,  black,  high,  type  II,  nonskid  sole  and  heel 

Whole  sizes;  Sizes  5  to  15  -  11  sizes 

19  SHOES,  ELECTRICAL  HAZARDS  PROTECTIVE:  high  top,  blucher,  black 

Whole  and  half  sizes;  Sizes  4N  to  12XW  -  55  sizes 

20  SHOES,  GYMNASIUM:  low,  white,  cotton  duck,  with  nonskid  sole  and  heel 

Whole  and  half  sizes;  Sizes  5  to  15-21  sizes 

21  SHOES,  MOLDERS:  leather,  black,  jet  fuel-oil,  mildew  resistant,  with  steel  toe 

Whole  sizes;  Sizes  7D  to  11  EE  -  10  sizes 

22  SHOES,  NON-SPARKING:  leather,  black,  jet  fuel-oil,  mildew  resistant,  with  steel  toe 

Whole  and  half  sizes;  Sizes  5N  to  14XW  -  89  sizes 

23  SHOES:  oxford,  black  leather,  calfskin  uppers,  mildew  resistant 

Whole  and  half  sizes;  Sizes  4N  to  15XW  -  112  sizes 

24  SHOES,  SWIMMERS':  nylon  duck  upper 

Whole  sizes;  Sizes  6M  to  12W  -  10  sizes 

Footwear  Items  for  Women: 

25  BOOTS,  CLIMBERS':  men's,  blucher,  leather,  black,  safety  steel  box  toe  and  shank 

(female) 

Whole  and  half  sizes;  Sizes  5B  (XN)  to  9EE  (XW)  -  45  sizes 

26  BOOTS,  COMBAT:  men's,  leather,  black,  mildew  resistant  (female) 

Whole  and  half  sizes;  Sizes  3N  to  9XW  -  61  sizes 

27  BOOTS,  COMBAT:  men's  leather,  black,  orthopedic,  mildew  resistant,  10%  inches  high 

(female) 

Whole  sizes;  Sizes  3N  to  9XW  -  36  sizes 

28  BOOTS,  EXTREME  COLD  WEATHER:  men's,  rubber,  white,  with  release  valve  (female) 

Whole  sizes;  Sizes  3N  to  9XW  -  31  sizes 
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Table  171.  U.  S.  ARMY  FOOTWEAR  (continued) 


Footwear  Items  for  Women  (continued): 

29  BOOTS,  FLYERS':  men's,  leather,  black,  insulated,  without  release  valve  (female) 

Whole  and  half  sizes;  Sizes  5A  to  9EEE  -  61  sizes 

30  BOOTS,  SAFETY:  men's,  leather,  black,  impact  resistant,  steel  box  toe  (female) 

Whole  and  half  sizes;  Sizes  5N  to  9XW  -  39  sizes 

31  BOOTS,  SKI-MOUNTAIN:  men's  high  blucher,  leather,  black,  cleated  (female) 

Whole  and  half  sizes;  Sizes  5C  to  9V2EE  -  40  sizes 

32  OVERSHOES,  BOOTS,  COMBAT:  men's,  slush  molded,  vinyl  plastisol  (female) 

Whole  sizes;  Sizes  3  to  14  -  12  sizes 

33  OVERSHOES:  high,  vinyl  plastic,  gray,  nonskid,  low  oxford  heel  (female) 

Whole  sizes;  Sizes  4  to  12  -  9  sizes 

34  SHOES,  ELECTRICAL  HAZARDS  PROTECTIVE:  men's,  high  top,  blucher,  black  (female) 

Whole  and  half  sizes;  Sizes  4N  to  9XW  -  31  sizes 

35  SHOES,  GYMNASIUM:  low,  white  cotton  duck  upper  (female) 

Whole  and  half  sizes;  Sizes  3  to  11  -  17  sizes 

36  SHOES,  GYMNASIUM:  men's  low,  white  cotton  duck,  with  nonskid  sole  and  heel  (female) 

Whole  and  half  sizes;  Sizes  5  to  11  -  13  sizes 

37  SHOES:  oxford,  black  leather,  calfskin  uppers,  moccasin  toe  (female) 

Whole  and  half  sizes;  Sizes  4AA  to  1 114B  -  105  sizes 

38  SHOES:  oxford,  black  leather,  with  synthetic  rubber  sole  (female) 

Whole  and  half  sizes;  Sizes  4AA  to  IV/aB  -  105  sizes 
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in  the  human  foot.  While  these  ranges  of  variation  might  not  seem  to  be  great  when  compared 
**ith  other  parts  of  the  body,  the  foot  does  have  a  considerable  range  of  variation  in 
c  figuration  and  proportions.  There  are,  of  course,  differences  in  size  between  men's  and 
wt  len's  feet;  there  are  also  long  feet,  short  feet,  narrow  feet,  broad  feet,  thin  or  slender 
fe<  heavy  or  bulky  feet,  long  toes,  short  toes,  wide  heels,  narrow  heels,  high  instep  arches, 
low  instep  arches,  and  every  conceivable  combination  and  variation  in  these  characteristics. 
The  last  is  intended  to  be  an  approximate  reproduction  of  all  of  these  types  of  feet,  so  that 
shoes  made  over  these  lasts  wiil  fit  these  feet. 

In  this  section,  an  attempt  will  be  made  to  describe  and  discuss  the  basic  elements  of 
shoe  sizing  systems.  Also,  it  will  be  necessary  to  discuss  the  so-called  arithmetic  sizing  system, 
as  well  as  the  newer  geometric  or  proportional  sizing  system  for  lasts  and  shoes. 

An  interesting  and  useful  exposition  of  arithmetic  and  proportional  grading,  illustrated 
with  charts  and  diagrams,  may  be  found  in  the  WORKSHOP  MANUAL  prepared  and  published 
by  the  American  Footwear  Industries  Association.1 7  Much  of  the  following  discussion  of  sizing 
systems  is  from  this  book. 

In  the  development  of  a  range  of  lasts,  the  starting  point  is  a  master  model.  This  master 
model  usually  is  selected  as  a  medium  size,  located  approximately  in  the  center  of  the  sizing 
system.  Larger  and  smaller  sizes  are  then  developed  by  grading  up  and  down  from  the  central 
model.  In  the  arithmetic  grading  system,  the  increments  in  the  size  of  the  lasts  are  based 
on  fractions  of  inches;  these  increments  progress  at  a  constant  rate.  Starting  with  the  master 
model,  the  length,  width,  and  girth  of  either  larger  or  smaller  sizes  are  increased  or  decreased 
by  a  constant  amount.  Thus,  a  longer  length  or  wider  width  is  longer  or  wider  by  the  same 
amount  for  each  change  in  length  or  width;  the  same  type  of  progression  applies  with  shorter 
and  narrower  sizes. 

In  the  standard  arithmetic  grading  system,  the  change  (increase  or  decrease)  in  the  length 
of  the  last  is  one-third  of  an  inch  per  size;  for  half  sizes,  the  change  in  length  is  one-sixth 
of  an  inch.  The  girth  dimension  of  the  last,  corresponding  to  ball  of  foot  circumference  as 
measured  on  the  foot,  changes  one-quarter  of  an  inch  per  size.  The  bottom  width  of  the 
last  changes  one-twelfth  of  an  inch  per  size.  For  example,  if  a  Size  8B  is  the  model  size, 
a  Size  9B  will  be  one-third  of  an  inch  longer  and  have  an  increase  of  one-quarter  of  an  inch 
in  girth.  Similarly,  a  Size  7B  will  be  one-third  of  an  inch  shorter  in  length,  and  have  a  decrease 
of  one-quarter  of  an  inch  in  girth.  Of  course,  there  are  also  changes  in  other  dimensions 
of  the  last  at  various  specified  locations.  The  contours  or  shaping  of  the  model  last  ultimately 
depends  on  the  artistic  skill  and  experience  of  the  modelmaker.  However,  the  most  important 
characteristic  of  the  arithmetic  grading  system  is  that  the  basic  dimensions  of  the  last,  such 
as  length,  girth,  and  bottom  width  are  graded  in  constant  increments;  this  type  of  grading 
represents  an  arithmetic  progression  in  size. 


17  Application  of  the  Proportional  Grade  to  Footwear  Manufacturing:  WORKSHOP  MANUAL. 
Prepared  for  the  American  Footwear  industry  by  the  American  Footwear  Industries  Association, 
Arlington,  Virginia,  no  date. 


Approximately  thirty  years  ago  (in  the  early  1950's),  the  geometric  system  for  the  grading 
of  lasts  was  developed  and  introduced.  There  appear  to  nave  been  at  least  two  primary  reasons 
for  the  change  from  the  arithmetic  to  the  geometric  grading  system.  First  of  all,  it  was  found 
that  the  arithmetic  system  of  grading  lasts  actually  did  not  correspond  very  closely  to  the 
"grading"  or  changes  in  proportions  of  feet.  The  discrepancy  between  lasts  and  feet  seemed 
to  become  progressively  worse  with  the  larger  sizes  (or  longer  lengths)  of  shoes,  so  that  it 
was  more  difficult  to  achieve  a  proper  fit  or  accommodation  with  the  largest  sizes  of  shoes. 
A  second,  but  also  important,  consideration  was  that  the  production  and  utilization  of 
geometrically  graded  lasts  appeared  to  be  more  efficient  with  the  use  of  the  machines  and 
equipment  employed  in  the  manufacture  and  production  of  shoes. 

The  main  characteristic  of  the  geometric  or  proportional  grading  system  is  that  all 
dimensions  of  the  last  are  graded  proportionally,  rather  than  by  a  fixed  amount  as  in  the 
arithmetic  system.  The  rate  of  growth  or  increment  for  length,  girth,  and  bottom  width  thus 
involves  the  same  multiplying  factor  or  grade  rate.  The  proportional  grade  is  somewhat  similar 
to  a  photographic  enlargement  (or  reduction)  where  the  ratio  of  length  to  girth  is  maintained 
from  size  to  size,  together  with  all  other  dimensions  of  the  last. 

The  scale  utilized  in  the  geometric  system  is  based  on  geometric  points,  rather  than  on 
fractions  of  an  inch;  this  is  one  of  the  distinct  advantages  of  the  geometric  system  over  the 
arithmetic  system.  Increments  in  the  arithmetic  system  of  1/3  of  an  inch  in  length,  1/4  of 
an  inch  in  girth,  and  1/12  of  an  inch  in  bottom  width  were  replaced  in  the  geometric  system 
by  increments  of  10  points  for  each  of  these  dimensions  of  the  last. 

The  point  scale  used  in  the  geometric  grading  system  was  developed  by  starting  from 
a  base  of  one  centimeter  and  determining  each  unit  on  the  scale  by  using  a  constant  multiplying 
factor  of  approximately  1.003.  The  zero  point  on  the  geometric  scale  is  one  centimeter.  Point 
1  on  the  scale  then  would  be  1  x  1.003  =  1.003  cm,  or  0.3948  inches.  Point  2  on  the 
scale  would  be  1.003  x  1.003  =  1.006  cm,  or  0.3960  inches. 

The  dimensional  change  in  the  last  is  10  geometric  points;  this  amount  actually  represents 
an  increase  of  approximately  three  percent  each  time  a  change  occurs  or  is  required.  Since 
the  scale  of  geometric  points  is  a  proportional  scale,  one  point  or  ten  points  on  the  scale 
does  not  have  a  fixed  value  or  range.  The  important  point  here  is  that  the  increment  or 
dimensional  change  is  not  a  fixed  amount,  but  rather  is  a  percentage,  which  results  in  a 
proportional  increase  or  decrease. 

The  change  from  arithmetic  grading  to  geometric  grading  had  no  effect  on  the  standard 
system  of  designating  shoe  sizes.  The  geometric  or  proprotional  system  of  grading  applies 
primarily  to  the  sizing  of  the  lasts  over  which  shoes  are  fabricated.  The  designation  or  labelling 
of  shoe  sizes  remains  the  same. 

In  the  American  sizing  system  for  shoes,  sizes  for  adults  start  at  Size  1  and  go  up  to 
Size  15.  Widths  are  designated  as  AAAA,  AAA,  AA,  A,  B,  C,  D,  E,  EE,  EEE,  and  EEEE, 
the  AAAA  width  being  the  narrowest  width,  and  the  EEEE  width  being  the  widest.  American 
shoe  sizes  for  children  run  from  Size  0  up  to  Size  13;  these  children's  sizes  are,  of  course, 
smaller  than  adult  shoe  sizes. 
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The  size  scale  for  designating  shoe  sizes  in  England  runs  slightly  smaller  than  the  American 
system.  A  general  rule  is  that  one  full  size  or  a  size  and  a  half  should  be  added  and  one 
width  should  be  subtracted  from  the  size  of  an  English  shoe  to  obtain  the  corresponding 
American  size.  Thus,  an  English  Size  7E  would  correspond  to  an  American  Size  8D  or  8’/4D. 

French,  European,  or  Continental  sizing  systems  for  shoes  are  based  on  a  centimeter  scale. 
In  this  system,  the  increments  between  sizes  are  two-thirds  of  a  centimeter,  and  shoe  sizes 
are  designated  by  a  single  number.  Thus,  Size  43,  corresponding  approximately  to  an  American 
Size  9,  would  be  about  28.6  cm  in  length. 

e.  Tariffs  for  Footwear 

The  remaining  topic  having  to  do  with  feet  and  footwear  is  a  discussion  of  the  development 
of  tariffs  for  footwear.  A  tariff  is  required  for  any  item  of  clothing  or  footwear,  since  the 
primary  purpose  of  a  tariff  is  to  indicate  how  many  of  what  sizes  are  needed  for  the  particular 
population  to  be  fitted.  Tariffs  are  necessary  both  for  procurement  purposes  and  for  logistic 
or  distribution  purposes  as  well. 

With  the  premise  that  a  clothing  tariff  should  be  the  result  of  a  correlation  between  the 
body  measurements  of  the  population  to  be  fitted  and  the  range  of  sizes  available,  a  tariff 
for  footwear  should  be  based  upon  a  correlation  between  anthropometric  foot  measurements 
and  the  sizes  of  footwear  available. 

The  development  of  a  satisfactory  tariff  for  footwear  is  a  complex  undertaking.  Not 
only  are  a  large  number  of  sizes  (and  widths)  involved,  but  the  limits  of  fit  for  each  size 
of  footwear  are  constantly  changing,  due  to  the  grading  of  the  lasts  over  which  the  footwear 
is  fabricated. 

In  the  development  of  a  tariff  for  footwear,  the  initial  step  is  the  selection  of  the  limits 
of  fit  for  each  shoe  size.  Although  the  last  is  an  approximate  reproduction  of  the  foot,  there 
remain  some  adjustments  or  corrections  to  be  made  when  foot  sizes  (as  represented  by 
anthropometric  data)  are  equated  with  shoe  sizes.  These  corrections  must  be  applied  before 
the  foot  data  can  be  sorted  to  determine  how  many  of  what  sizes  of  footwear  are  required 
for  a  given  group  or  sample  of  feet. 

First  of  all,  the  last  actually  is  longer  than  the  foot  itself.  This  is  so,  since  the  shoe 
made  over  the  last  must  be  long  enough  to  allow  a  sufficient  amount  of  ease,  known  as  toe 
room,  at  the  front  of  the  shoe.  In  other  words,  the  toes  (or  at  least  the  longest  toe)  should 
not  press  against  the  front  end  of  the  shoe;  a  certain  amount  of  toe  room  must  be  provided 
for  comfort  and  ease  in  a  properly  fitted  shoe.  What  should  the  allowance  for  toe  room 
be,  or  by  how  much  is  the  foot  shorter  than  the  last?  Toe  room  has  been  variously  estimated 
as  between  onc-nalf  to  one  inch;  it  should  be  no  less  than  two-thirds  of  an  inch. 

The  second  important  consideration  here  is  the  girth  of  the  foot.  This  is  usually  taken 
at  the  widest  part  of  the  foot.  The  anthropometric  measurement  of  maximum  foot  girth 
is  designated  as  ball  of  foot  circumference,  since  the  measurement  is  taken  over  the  inner 
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and  outer  "balls"  of  the  foot.  Foot  girth  is  used  as  a  controlling  dimension  in  sizing,  rather 
than  foot  width,  since  the  girth  measurement  reflects  the  volume  of  the  foot  in  addition  to 
the  width.  It  is  important  to  remember  that  the  foot  is  a  three-dimensional  object;  it  is  this 
consideration  which  makes  the  fitting  of  footwear  such  a  complex  procedure.  Thus,  in  equating 
the  foot  with  the  last  (and  in  turn  with  the  shoe  made  over  that  last),  is  the  girth  of  the 
foot  the  same  or  greater  or  less  than  the  girth  of  the  last? 

Since  anthropometric  data  on  the  foot  measurements  of  U.  S.  Army  men  and  women 
are  available  for  analyses,  the  tariffs  to  be  discussed  here  will  be  those  for  U.  S.  Army  footwear. 
The  standard  combat  boot  (boot,  combat,  leather,  black)  was  selected  for  tariffing,  since  it 
is  a  familiar  item,  widely-issued  and  used  in  the  Army.  This  combat  boot  is  made  over  the 
so-called  MIL-5  last.  Since  the  men's  combat  boot  also  has  been  issued  to  women,  a  tariff 
based  on  women's  foot  data  also  will  be  of  interest. 

For  some  30  years  now,  U.  S.  military  footwear  has  been  produced  over  lasts  which  are 
graded  in  the  geometric  or  proportional  system.  As  noted  earlier,  a  tremendous  number  of 
sizes  is  provided  in  the  inventory  of  U.  S.  Army  footwear.  From  time  to  time,  attempts 
have  been  made  to  reduce  the  number  of  standard  sizes  of  footwear.  For  example,  the 
elimination  of  half  sizes  in  U.  S.  Army  combat  boots  was  tried  some  years  ago,  but  this  change 
did  not  meet  with  acceptance,  and  the  half  sizes  were  reinstated  in  the  size  system.  As  indicated 
in  Table  171,  some  items  of  U.  S.  Army  footwear,  including  various  types  of  combat  boots, 
are  carried  in  widths  designated  as  Extra-Narrow  (XN),  Narrow  (N),  Regular  (R),  Wide  (W), 
and  Extra-Wide  (XW).  These  width  designations  correspond  to  AA,  B,  D,  EE,  and  EEEE, 
respectively,  in  the  usual  system  for  designating  shoe  widths. 

The  generation  and  development  of  tariffs  for  combat  boots  discussed  here  followed  a 
series  of  logical  steps.  The  first  step  in  this  process  consisted  of  a  determination  of  the  geometric 
measurements  of  the  lasts.  These  may  be  found  in  the  Military  Specification  for  Lasts,  Footwear, 
Men's,  Combat,  U.  S.  MIL-5.18  These  dimensions,  in  geometric  points,  were  then  converted 
to  millimeters  through  the  use  of  a  reference  table. 

A  complication  found  in  the  geometric  grading  system  for  lasts  is  that,  with  each  size, 
the  last  length  changes  two  points  with  each  change  in  width.  Thus,  a  Size  9N  last  has  a 
length  of  1124  points,  a  Size  9R  last  has  a  length  of  1126  points,  and  a  Size  9W  last  has 
a  length  of  1128  points.  This  change  in  last  length  actually  amounts  to  less  than  two  millimeters. 
Although  recognizing  that  this  slight  dimensional  change  actually  is  present  in  the  lasts,  it  was 
felt  that,  for  tariffing  purposes,  the  use  of  the  last  lengths  for  the  Regular  width  in  all  sizes 
would  be  acceptable. 

The  next  step  consisted  of  applying  the  correction  or  adjustment  for  toe  room.  This 
was  carried  out  by  subtracting  two  centimeters  (or  eight-tenths  of  an  inch)  from  the  last  length 


18 Military  Specification:  Lasts,  Footwear,  Combat,  U.  S.  MIL-5,  MIL-L-41815G,  5  February 
1981. 
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of  each  boot  size,  using  the  last  length  for  the  Regular  width  in  each  case.  The  values  in 
millimeters  were  then  rounded  to  centimeters;  these  values  determined  the  limits  of  foot  length 
to  be  fitted  by  each  size  of  boot. 

It  was  necessary  next  to  determine  the  values  of  foot  girth  to  be  used.  In  the  study 
by  Mann  and  Zacharias  (reference  15)  it  was  noted  that  Army  fitting  tests  of  footwear  indicated 
that  ball  girth  of  the  foot  actually  is  0.39  inches  or  one  centimeter  greater  than  the  girth 
of  the  boot  (or  of  the  last  over  which  the  boot  is  made).  Accordingly,  one  centimeter  (0.39 
inches)  was  added  to  girth  values  of  the  last  (in  geometric  points  converted  to  millimeters). 
The  values  in  millimeters  were  then  rounded  to  centimeters;  these  values  determined  the  foot 
girths  to  be  fitted  by  each  width  of  boot.  Note  that  the  girth  of  each  width  increases 
progressively  with  each  change  in  length. 

The  next  step  in  the  generation  of  the  tariff  was  to  sort  the  foot  data  for  U.  S.  Army 
men.  The  format  used  for  this  sorting  was  a  ball  of  foot  circumference/foot  length  bivariate 
(as  shown  in  Table  50).  However,  because  of  the  measurements  of  the  lasts  graded  in  geometric 
points,  it  was  necessary  to  sort  the  ball  of  foot  circumference/foot  length  bivariate  using  intervals 
of  only  0.2  cm.  Actually,  due  to  space  limitations,  the  printout  of  this  very  large  bivariate 
had  to  be  produced  in  three  parts:  Part  1  for  Sizes  2  to  6,  Part  2  for  Sizes  7  to  10,  and 
Part  3  for  Sizes  11  to  14. 

Once  the  printout  of  the  bivariate  was  available,  the  next  step  was  to  superimpose  on 
the  bivariate  the  limits  of  fit  for  the  various  lengths  and  widths  of  boots,  namely  foot  length 
and  ball  of  foot  circumference.  This  resulted  in  a  grid  composed  of  boxes,  each  box  representing 
a  boot  size  and  width.  In  effect,  this  process  actually  divided  men's  feet  into  categories  which 
represented  the  boot  sizes  which  would  fit  the  feet  within  each  category. 

The  number  of  men  fitted  by  each  boot  size  was  then  added  up,  and  the  frequencies 
converted  into  percentages.  This  then  represented  the  boot  tariff  as  shown  in  Table  172. 
Overall,  the  tariff  included  Sizes  4 14  to  14  in  widths  from  Extra-Narrow  (XN)  to 
Extra-Wide  (XW).  The  main  sizes  required  for  men  were  Sizes  7  to  11.  In  this  tariff  of 
combat  boots  for  men,  the  largest  requirements  are  concentrated  in  Sizes  8,  814,  9,  914,  and 
10  in  Regular  and  Wide  widths.  These  ten  sizes  of  boots  account  for  almost  46  percent  of 
the  tariff.  The  tariff  indicated  requirements  for  90  sizes  of  boots  for  men;  however,  in  seven 
of  these  sizes,  the  requirement  is  less  than  0.1  of  one  percent,  indicated  in  the  tariff  by  "0.0". 

It  may  be  pointed  out  here  that  the  development  of  the  final  tariff  for  men's  boots 
(Table  172)  was  preceeded  by  several  preliminary  tries.  In  the  first  preliminary  tariff,  only 
whole  sizes  of  boots  were  tariffed.  An  allowance  for  toe  room  of  two-thirds  of  an  inch  (or 
17  millimeters)  was  used  to  determine  foot  length  from  last  length.  Also,  in  the  first  tariff, 
the  girth  of  the  foot  was  considered  to  be  the  same  as  the  girth  of  the  last.  The  use  of 
these  limits  of  fit  resulted  in  a  tariff  having  unsatisfactory  and  unacceptable  distributions  of 
both  lengths  and  widths.  The  distribution  of  lengths  was  excessive  in  the  shorter  lengths 
(Sizes  6,  7,  8);  also  there  was  an  excessive  requirement  for  the  Wide  and  Extra-Wide  widths. 

In  the  second  preliminary  tariff,  the  allowance  for  toe  room  was  increased  from  two-thirds 
of  an  inch  (17  millimeters)  to  three-quarters  of  an  inch  (19  millimeters).  The  limits  of  fit 
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Table  172.  TARIFF  OF  U.  S.  ARMY  COMBAT  BOOTS  FOR  MEN 


(Expressed  as  percentages) 


Sira 

(XN) 

Extra-Narrow 

(N) 

Narrow 

(R) 

Regular 

(W) 

Wide 

(XW) 

Extra-Wide 

Total 

4 

4% 

0.0 

0.0 

0.1 

0.1 

0.2 

5 

0.0 

0.2 

0.2 

0.2 

0.6 

5% 

0.1 

0.2 

0.4 

0.3 

1.0 

6 

0.0 

0.2 

0.6 

0.8 

0.4 

2.0 

6Va 

0.1 

0.2 

1.0 

1.5 

0.6 

3.4 

7 

0.1 

0.5 

2.0 

2.5 

0.8 

5.9 

7% 

0.2 

0.9 

2.6 

3.0 

0.8 

7.5 

8 

0.3 

1.2 

3.7 

4.2 

0.9 

10.3 

8% 

0.7 

1.7 

6.0 

5.9 

1.3 

15.6 

9 

0.6 

1.9 

5.7 

3.7 

0.8 

12.7 

9% 

0.6 

1.9 

4.9 

3.7 

0.5 

11.6 

10 

0.6 

2.0 

4.9 

3.2 

0.4 

11.1 

10% 

0.4 

1.5 

2.9 

1.9 

0.2 

6.9 

11 

0.2 

1.5 

2.4 

1.3 

0.1 

5.5 

11% 

0.2 

0.6 

1.4 

0.6 

0.0 

2.8 

12 

0.2 

0.3 

0.5 

0,1 

1.1 

12% 

0.1 

0.3 

0.4 

0.1 

0.9 

13 

0.1 

0.1 

0.2 

0.1 

0.5 

13% 

0.0 

0.1 

0.1 

0.0 

0.2 

14 

0.1 

0.1 

0.2 

14% 

15 

Total 

4.4 

15.1 

39.8 

33.3 

7.4 

100.0% 

. wmmm 


for  foot  girth  were  increased  so  that  foot  girth  was  0.39  inches  or  one  centimeter  greater 
than  the  girth  of  the  last.  This  tariff  was  considerably  improved  over  the  first  attempt;  the 
distribution  of  boot  lengths  was  much  better,  and  the  distribution  of  widths  was  much  more 
acceptable  in  that  the  Regular  widths  showed  the  highest  requirement,  while  requirements  for 
Wide  and  Extra-Wide  widths  were  considerably  reduced. 

In  the  third  preliminary  tariff,  half  sizes  of  boots  were  included.  Although  this  change 
resulted  in  some  minor  shifts  in  the  requirements  for  the  various  sizes  of  boots,  in  general, 
the  tariff  was  satisfactory.  Thus,  several  tries  were  carried  out  before  a  satisfactory  and 
acceptable  tariff  was  achieved. 

Mention  of  these  preliminary  tariffs  is  made  in  order  to  emphasize  the  fact  that  any  body 
measurements,  including  foot  measurements,  show  a  distribution  which  is  a  continuum  from 
small  to  large.  Since  discrete  categories  of  clothing  or  footwear  sizes  are  superimposed  upon 
this  continuum,  it  may  be  seen  that  the  anthropometric  data  actually  are  quite  sensitive  to 
even  slight  shifts  in  the  limits  of  fit  which  are  selected  and  used  for  tariffing  purposes.  Thus, 
changes  upwards  or  downwards  in  the  limits  of  fit  may  result  in  marked  changes  in  the 
requirements  indicated  for  the  respective  sizes  in  a  size  system.  Bodies  or  feet  come  in  virtually 
all  sizes,  whereas  clothing  or  footwear  is  fabricated  in  a  relatively  small  number  of  discrete 
sizes.  The  primary  objective,  then,  in  the  development  of  a  footwear  tariff  is  to  sort  the 
feet  into  groups  of  feet  which  can  be  expected  to  be  fitted  by  the  sizes  and  widths  of  footwear 
available  for  issue. 

Any  tariff  can  only  be  considered  to  be  a  "best  estimate",  developed  from  the  data 
available.  Furthermore,  there  is  no  guarantee  implied  in  the  tariff,  since  the  tariff  is  only 
as  good  as  the  methods  utilized  in  fitting  and  issuing  the  clothing  or  footwear  items  indicated 
in  the  tariff.  Particularly  in  the  case  of  footwear,  the  ultimate  size  to  be  issued  can  only 
be  determined  by  a  careful  try-on  and  fitting  process.  The  tariff  for  footwear, then,  is  only 
an  estimate  of  the  distribution  and  the  quantities  of  the  sizes  of  footwear  which  may  be  required 
for  a  given  population. 

Following  the  development  of  a  final  tariff  of  U.  S.  Army  combat  boots  for  men,  a  similar 
procedure  was  followed  to  obtain  a  boot  tariff  for  women.  In  this  instance,  the  limits  of 
fit  were  superimposed  on  a  printout  of  the  ball  of  foot  circumference/foot  length  bivariate, 
using  the  foot  data  for  U.  S.  Army  women  (as  shown  in  Table  51).  A  toe  room  allowance 
of  two  centimeters  (or  eight-tenths  of  an  inch)  was  used  to  determine  foot  length;  this  amount 
was  subtracted  from  the  last  lengths  for  the  Regular  widths  in  all  sizes.  Foot  girth  was 
determined  by  adding  one  centimeter  (0.39  inches)  to  the  girth  dimension  of  the  lasts  in  all 
widths.  The  frequencies  (or  numbers  of  women)  in  each  boot  size  category  were  added  up 
and  then  converted  to  percentages. 

The  resulting  tariff  of  U.  S.  Army  men's  combat  boots  for  women  is  shown  in  Table  173. 
Overall,  this  tariff  included  Sizes  VA  to  10%  in  widths  from  Extra-Narrow  (XN)  to 
Extra-Wide  (XW).  The  main  sizes  required  for  women  are  Sizes  5  to  7.  In  this  tariff  of 
men's  combat  boots  for  women,  the  largest  requirements  are  concentrated  in  Sizes  5,  5 'A,  6, 
6%,  and  7  in  Narrow,  Regular,  and  Wide  widths.  These  15  sizes  of  boots  account  for  almost 
56  percent  of  the  tariff.  The  tariff  indicated  requirements  for  79  sizes  of  boot  for  women; 
however,  in  12  of  these  sizes,  the  requirement  is  only  0.1  of  one  percent. 
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Table  173.  TARIFF  OF  U.  S.  ARMY  COMBAT  BOOTS  FOR  WOMEN 


(Expreuad  at  percentages) 


Size 

1 

1% 

(XN) 

Extra-Narrow 

IN) 

Narrow 

(R) 

Regular 

(W) 

Wide 

(XW) 

Extra-Wide 

Total 

0.2 

0.1 

0.3 

2 

0.3 

0.2 

0.1 

0.6 

2'A 

0.4 

0.7 

0.2 

1.3 

3 

0.1 

0.7 

0.9 

0.2 

1.9 

3% 

0.4 

1.8 

1.8 

0.2 

4.2 

4 

0.1 

0.7 

2.4 

2.0 

0.2 

5.4 

4  'A 

0.1 

0.7 

4.4 

2.6 

0.2 

8.0 

5 

0.1 

2.4 

6.8 

2.9 

0.2 

12.4 

5% 

0.2 

2.4 

6.7 

3.2 

0.2 

12.7 

6 

0.2 

2.7 

6.5 

2.1 

0.2 

11.7 

6% 

0.3 

2.8 

5.7 

2.1 

0.2 

11.1 

7 

0.4 

2.6 

4.8 

1.8 

0.2 

9.8 

VA 

0.4 

2.4 

3.1 

0.8 

0.2 

6.9 

8 

0.4 

1.8 

2.9 

0.8 

0.1 

6.0 

8  'A 

0.4 

1.5 

2.0 

0.2 

4.1 

9 

0.2 

0.7 

0.4 

0.2 

1.5 

9% 

0.2 

0.5 

0.3 

0.2 

1.2 

10 

0.1 

0.4 

0.1 

0.1 

0.7 

10% 

0.1 

0.1 

0.2 

11 

Total 

3.1 

22.2 

49.4 

22.8 

2.5 

100.0% 

In  recent  years,  the  combat  boots  developed  for  Army  men  have  been  issued  to  women. 
Therefore,  a  tariff  of  combat  boots  for  both  men  and  women  is  provided  in  Table  174.  This 
tariff,  with  the  quantities  expressed  as  percentages,  is  based  upon  a  combined  sample  of  U.  S. 
Army  men  and  women.  Included  in  the  sample  are  data  on  the  feet  of  6,682  men  and  1,330 
women,  giving  a  total  sample  of  8,012  individuals. 

This  combined  tariff  includes  combat  boot  sizes  from  Size  2  to  Size  14,  in  widths  from 
Extra-Narrow  (XN)  to  Extra-Wide  (XW).  Requirements  are  shown  for  97  sizes  and  widths 
of  combat  boots;  for  21  of  these  sizes,  however,  the  requirement  is  only  0.1  of  one  percent. 
For  an  additional  17  sizes  of  boots,  the  requirement  is  less  than  0.1  of  one  percent,  indicated 
in  the  tariff  by  "0.0". 


Table  174.  TARIFF  OF  U.  S.  ARMY  COMBAT  BOOTS  FOR  MEN  AND  WOMEN 


(Expressed  as  percentages) 


Size 

(XN) 

Extra-Narrow 

(N) 

Narrow 

(R) 

Regular 

(W) 

Wide 

(XW) 

Extra-Wide 

Total 

1 

114 

0.0 

0.0 

0.0 

2 

0.1 

0.0 

0.0 

0.1 

214 

0.1 

0.1 

0.0 

0.2 

3 

0.0 

0.1 

0.2 

0.0 

0.3 

3% 

0.1 

0.3 

0.3 

0.0 

0.7 

4 

0.0 

0.1 

0.4 

0.3 

0.0 

0.8 

414 

0.0 

0.1 

0.8 

0.5 

0.1 

1.5 

5 

0.0 

0.4 

1.3 

0.7 

0.2 

2.6 

5% 

0.0 

0.5 

1.3 

0.9 

0.3 

3.0 

6 

0.1 

0.6 

1.6 

1.0 

0.4 

3.7 

6% 

0.1 

0.6 

1.8 

1.6 

0.5 

4.6 

7 

0.1 

0.8 

2.5 

2.4 

0.7 

6.5 

714 

0.2 

1.1 

2.7 

2.7 

0.7 

7.4 

8 

0.4 

1.3 

3.6 

3.6 

0.8 

9.7 

814 

0.7 

1.6 

5.3 

4.9 

1.0 

13.5 

9 

0.6 

1.7 

4.8 

3.1 

0.7 

10.9 

914 

0.6 

1.7 

4.1 

3.1 

0.4 

9.9 

10 

0.5 

1.7 

4.1 

2.7 

0.3 

9.3 

10% 

0.3 

1.3 

2.5 

1.5 

0.2 

5.8 

11 

0.2 

1.2 

2.0 

1.1 

0.1 

4.6 

1114 

0.2 

0.5 

\2 

0.5 

0.0 

2.4 

12 

0.2 

0.3 

0.4 

0.1 

1.0 

12% 

0.1 

0.3 

0.3 

0.1 

0.8 

13 

0.1 

0.1 

07 

0.1 

0.5 

13% 

0.0 

0.0 

0.1 

0.0 

0.1 

14 

0.0 

0.1 

0.1 

14% 

15 

Total 

4.4 

16.0 

41.7 

31.5 

6.4 

100.0% 
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